
AMATEUR RADIO 
\ STATION W2IXY 

b. SEE PAGE 20 


upersonic Applications 
. Cinematic Analysis 
Antenna Principles 


CANADA 3d< 














SPRAGUE 1 


0: 

P 

0?i 




Your Own Swap, Buy or Sell 
Advertisement Run FREE—Send it in today! 


Have you any parts or equipment you'd like to trade 
or sell to some other radio man who could put them 
to good use? 

Are there any hard-to-get items you'd like to buy? 

Want to get a radio job — or to hire a helper? 

If so, write up your advertisement in brief form. 
Tush it to Sprague. We'll run it ABSOLUTELY 
FREE OF CHARGE in the famous Sprague Trading 
Post that will start again next month in seven lead¬ 
ing radio publications: RADIO NEWS, RADIO 
CRAFT, QST, SERVICE, RADIO SERVICE 
DEALER, RADIO MAINTENANCE and RADIO 
& TELEVISION RETAILING. 


This famous Sprague service needs no introduc¬ 
tion. During the war over 12,000 individual free 
classified advertisements were run for our friends. 
Everything, from parts and equipment to complete 
radio shops, was bought, sold and exchanged as a 
Result. 


In discontinuing The Sprague Trading Post at the 
close of the war, we thought there was no longer 
jany need for it. But we were wrong! Hundreds of 
letters flooding fn from all parts of the country tell 
us so. need this sort of thing now as much as we 
ever did!** is the gist of what our service and ama¬ 
teur friends say, **Start It going again!** 



And so we're doing it! Send in your swap, buy Ot 
sell advertisement today! 

Sincerely yours. 


/ Harry Kolker 


Harry Kolker 
Sales Monager 


INSTRUCTIONS: Print or type yOur advertisement CLEARiy.* 
Hold it to 40 words or less including name and address, Confine it to^ 
radio subjects only, MAKE IT EASILY UNDERSTANDABLE! No com-' 
merciol advertisements arc acceptoble. Sprague reserves the right' 
to reject any copy that, in our opinion, docs not fit in with the spirit- 
of this free service. Your advertisement will be run in the first possible 
issue of at least one of the seven magazines on aur list. 

Write It now. Mail it to 
Dept, RC-U6 

SPRAGUE PRODUCTS COMPANY 
North AdamS/ Mass. 


■ vial St y ^ - 

CAPACITORS AND ^KOOLOHM RESISTORS FOR EVERY RADIO SERVICE AND AMATEUR NEED 


•Tr»<lein*rh R^gr- U. S, Pal. OtUe* 









1 tend you SoldeiiniT Equipment and Radio parts 
thow you how to do Radio tulderin?: hov 
to mount and connect Rado parts; give yoi 
practical experience. 


Early in my course I show you how to build thia Vou get parts to build Radio Circoita; then teat 
N.R,I, Tester with parts I send. It soon helps you them ; see how they work-^Ieam how to. design 
fix neighborhood Itadios and earn EXTRA money special circuits; how to locate and repair circuit' 
in spare time. defects. 


by Practicing in Spare Time 



--— parts to build this \acunm Tube Power 

Pack: make changes which give you experience 
with packs of many kinds: learn to correct power 
] pack troubles. 


Building this A. M, Signal Generator gives 
you more valuable experience. It provides 
amplitude'modulated signals for many tests and 
experiments. 


Yon build this Superheterodyne Reeelver which I 
brings in local and distant stution&^and gives I 
you more experience to help you win success I 
in Radio. 


; 1 Will Train You at Home-SAMPLE LESSON FREE 


, Do you want a good-pay job in 
Radio — or your own money-mak¬ 
ing Radio Shop? Mail Coupon for 
a FREE Sample Lesson and my 
f FREE 64-page book, ‘'Win Rich Re- 
' wards in Radio.” See how N.R.I. 
gives you practical Radio experience 
at home—^building, testing, repair¬ 
ing Radios with 6 BIG KITS OF 
PARTS I send! 

Many Beginners Soon Make Good 
I Extra Money In Spare Time 
While Learning 

j The day you enroll I start sending 
' EXTRA MONEY JOB SHEETS. You 
: LEARN Radio principles from my easy- 
to-grasp, illustrated lessons-PRAC- 
TICE what you learn with parts I send 
—USE your knowledge to make 
EXTRA money fixing neighbors' Radios 
in spare time while still learning! From 


My Radio Course Includes 
TELEVISION • ELECTRONICS 
FREQUENCY MODULATION 



here it's a short step to your own full¬ 
time Radio Shop or a good Radio jobi 

Future for Trained Men Is Bright 
in RadiOp Television, Electronics 

It's probably easier to get started in Radio now 
than ever before because the Radio Repair busi¬ 
ness is booming. Trained Radio Technicians also 
hnd profitable opportunities in Police. Aviation, 
Marine Radio, Broadcasting, Radio Manufactur-. 
ing. Public Address work. Think of even greater 
opportunities as Television and Electronics be- 


Our 32nd Year of Training Men for Success in Radio 


come available to the public! Send for free books 
now 1 

Find Out What N.R.I* Can Do for You 

Mail CJoupon for Sample Lesson and my 64-page 
book. Read the details about my Course, Read 
letters from men I trained, telling what they are 
doing, earning. See how quickly, easily yoir can 
get started. No obligation! Just MAIL COUPON 
NOW in an envelope or paste it on a penny postal. 
J. E. SMITH, President, Dept 6NX National 
Radio Institute, Pioneer Home Studu Radio School, 
Washington 9, D. C. 


OooefforBoth~ 


Mr. J. E. SMITH. President, Dspt 6NX 
National Radio Institute. Washington 9, D. C. 

Malt me free, without oblintlon, Sunple Lesson and 
oe-pajce book about how to win success in Radio and 
THeviKipn^Electronlai. tNo salesnuui will call. Please 
»vTlte plainly.) 


Axe 


Name , . 
Address 


City 


APPROVED FOR TRAINING UNDER Gl BILL 
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Make a good radio receiver 
tor yourselt or a fine record 
player with automatic changer at 

tremendous savingSeYou can con- 

struct these and many other radio 

and electronics devices easily. 

Our men know how to make them 

and will gladly show you it you 
can visit one ot our stores-or 
will explain clearly by mail. 


FOR GOOD BUYS AND A GOOD TIME 
VISIT OUR BIG BARGAIN COUNTERS 

Thase tia barqain counters in all our stores, 


> ■ - ‘>1: ^ 


These tig bargain counters in all our stores, 
«te loaded down with special items available 
In quantities too small to advertise. Marvelous 
war-time sets, new small gadgets you can have 
fun with . . P all sorts of new 
parts and special things you II 
want to see. Come in, look around 
and ask all the questions you 
wish. Come in often you‘11 have 
a wonderful time. 



, - wc,. __ ■ . • -- - -- , I .■ Vfc.hJfc 

WRITE FOR OUR BIG BARGAIN BULLETIN 
LISTING THE LATEST AVAILABLE EQUIPMENT 

Magazines are printed months before you read 


N.Y.C, Storas: 115 W. 45th St. & 212 Fulton St. Offices &. Warehouse: 242 W. 55th St. N.Y. 19 


Magazines are printed months before you read 
them, stocks change, new things are developed 
and made, so we give you the very latest news 
about the very newest things in radio and 
electronics in our Big Bargain 
CHICAGO! Bulletin. Send for your copy to- 

373 w mcJhoa SI. B and know all about the latest 

•*® '**• B -equipment first* When writing 

-address Dept. F-2 
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SPRAYBERRY 
RADIO fRAINING 





WITH 
A 


coMPun 6 mi HETERODYNE RiaiviR 


HERB’S THE LATEST, SIMPLEST WAY TO 

TRAIN at HOME for a GOOD LIVING 
in RADIO-ELECTRONICS & TELEVISION 


YOU DO EXPERIMENTS, 
CONSTRUCTION, 
TROUBLE-SHOOTING 


INI show you how lo perform over 175 insiructivo Ex- 
perimenft-^how ro build countless Radio CifcuHs. 
You'll learn a new, lost way lo test Rodio Sols with* 
out mfg. Equipment* 


I give you a fine, movlng-coil type 
Meter Instrument on Jewel Bear* 
Ings—with parts for a complete 
Analyxer Circuit Continuity Tester. 
You learn how to check and correct 
Receiver defects with professionot 
occuracy and speed. 


YowTI gef valuable experience 
and practice building this Sig* 
nor Generator and multi-purpose 
Tester. Makes a breeze out of 
fixing Radios end you don't have 
to spend money on outside, 
reody-mode equipment. 



Soldering, wiring, connecting 
Radio parts . . . building circuits 
with your own hands—you con't 
beat this method of learning. When 
you construct this RectiRer and Fit¬ 
ter, Resistor and Condenser Tester, 
etc., you get a really practical 
slant on Radio that leads to a 
money-moking future. 


SEND FOR THESE 
FREE BOOKS 


**How fo Rooc/ Radio 0/ogroms and Symbofs** 

Here’s a valuoble and wonderfully com- 
plele new book which explains in simple 
English how to read and understand any 
Radio Set Diagram. Includes translation 
of all Radio symbols. Send for this vol¬ 
ume ot once! It's free! Along with if, 
I will send you another Big Free book 
describing In detail my Radio-Elec* 
tronlc Troining. 


1 train your mr'nd by putting you to work with your 
^nds on a big 6-Tube Superheterodyne Receiver. 
And, believe me, when you get busy with r«al 
Radio Ports — 8 big Kits of them — you really 
LEARN Rodio and learn it RIGHT I You get the 
practical stuff you need to be uiefu/ in Rodio, and 
thot's what it takes to moke money. You don’t have 
lo worry about what to do with these 8 Kits of 
Ports. Step by step, I show 
you how to build circuits, 
test, experiment, trouble¬ 
shoot. And you don’t need 
any previous experience. The 
Sprayberry Course storts 
right at the beginning of 
Radiol You con’t get lost I 
Simplified lessons, coupled 


with real “Shop** practice, makes every subject 
plain and easy to understand and remember. 

A BUSINESS OF YOUR OWN . , ,, 

OR A GOOD RADIO JOB 

Soon after you begin Sprayberry Troining, I’ll send 
you my sensotienol BUSINESS BUILDERS. You'll 
find out how to get and do neighborhood Radio 
repair jobs for nice profits ond rich experience 
whil# learning. This sort of work can eosily povo 
the woy for a Radio Service business of your own. 
But with Sproyberry Troining, you're not limited. 
You con swing into ony one of the swiftly expend¬ 
ing branches of Rodio-Electronics INCLUDING 
Rodio, Television, FM, ^odor. Industrial Elec¬ 
tronics. Be wise! Decide now lo become o fully 
qualified RADIO-ELECTRONICIAN. Gel full details 
about my Training at once I Moil coupon below tot' 
my 2 big FREE-Books. . 


SPRAYBERRY ACADEMY OF RADIO 

F. 1. Sprayberry. President. Room 20128, Pueblo. Colorado 
Plooie rush my FREE copies of "How to MAKE MONEY in RADIO, 
electronics and TELEVISION," and "HOW lo READ RADIO OIA- 
GRAMS ond SYMBOLS." 


Age ....... 


MAIL COUPON TOO AY! 


I Address ....... . I 

■ s 

« Cily . State ..... g 

(Moil in envelope or paste on penny postcord) ■ 
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WESTON Mutual Conductance 


Tubechecker and Circuit Analyzer 





^ Direct-reading mutual conductance 
tests, and "Cood-Bad" indications. 

V New patented high frequency tube 
testing circuit. 

4 AC-DCvolt-ohm-milliampere ranges. 

4 Tests 4, 5, 6, 7 prong octal, loctal, 
miniature, and acorn tubes...spare octal 
and miniature sockets. 

4 Hot neon leakage test between any 
two tube elements... neon short check. 



4 Adjustable plate, screen, grid bias, 
and signal voltages, 

4 Flexibility in switching simplifies 
testing present and future tubes. 

4 Durable heavy •gauge, light-weight 
alumium case. 

Model 798 combines broad utility, rugged¬ 
ness, and dependable Accuracy for mainte¬ 
nance of sound and electronic equipment. 
Detailed bulletin available. Weston Elec¬ 
trical Instrument Corporation, 599 Fre- 
linghuysen Avenue, Newark 5, New Jersey. 


UIANY • *TUinjl • lOSTON • lUFfAlO • CMUlOm • CHICAGO • CIHCINNATJ • CltVElAlfO • OAlUS • mm • OHROIT • JACRSONVIllE • KMOXYlUE • LOS AHBEIES • WERIDEM • ilNHEAPOllS • NEWAIK 
NEW ORLEANS • NEW TORR • PHILAOEIWIA • WOENII • nnaUIGH • IOChESTP • SAN FIANCiSCO • SElTTlI • SI lOUIS • STIACUSE • IN CANADA. NORTHERN ELECTIlC CO^ITO.. POfEIUTE OEIICES. llfl. 

RADIO-CRAFT for DECEMBER, 1946 


4 















h; 


this trainin 


_ng . 

tool Mail the coupon NOWl 


WITH THE HELP OF 

EIGHT Big Kits of Actual “Learn-by-Doing” Radio 
Parts and Assemblies with which yoiT make 133 fascinat¬ 
ing SHOP METHOD EXPERIMENTS in your own home! 
Imagine building 7 different Radio Receivers that operate! 


NO PREVIOUS RADIO 
OR ELECTRICAL 
EXPERIENCE NECESSARY 

DeForest’s Training, Inc. provides 
every viajc^ home study aid to help you 
learn Radio-Electronics rapidly and thor¬ 
oughly ... to give you the experience and 
confidence needed for a responsible, Good- 
Pay Job, or to Start a Business of Your Own! 

Here is a REAL opportunity held for YOU 
. . . when yon are a trained liadio-Electronics 
man) Just think of the tremendously exciting 
future ahead of FM Radio, Aviation and 
Broadcast ^dio, Sound Motion Rcture Equip¬ 
ment, Servicing and Sales of Radio Equipment, 
etc. Put yourselj'xii this picture . . , See how y<ni 
can beneht from a PRACTICAL training in this 
fascinating work? Think, too, of the coining possi¬ 
bilities ahead of Radar, Facsimile and Television. 
Send TODAY for the interesting, opportunity- 
revealing book, “Victory for You!*^ Sw now others 
Tobably no more talented or ambitious than you, 
advanced in earning power after 


te''* 


A 16 mm Home Movie Projector and Twelve Reels of 
^Learn-by-Seeing’’ Home Movie Films . . . for picture- 
clear, fast understanding of Radio Fundamentals! 




how 


ning powi 
r YOU ca 


can do it 


16 MM 
MOVIE 
PROJECTOR 



YOU USE 

*‘LEARN-BY-SEEING“ 

tVlOVIES 


VETERANS* 

Big things aro happen¬ 
ing at DeForost’iTr^n- 
ing, Inc. for voloranst 
See how you can prepare 
yourself WITHOUT 
COST for a GOOD JOB 
or a BUSINESS OF 
YOUR OWN in the vast 
Rwlio-EIectronk op¬ 
portunity field. 


DEFOREST*S TRAINING, INC. INCLUDES 
INSTRUCTION IN MOTION PICTURE 
SOUND EQUIPMENT, FM RADIO AND 
TELEVISION . . . RESIDENTIAL TRAIN¬ 
ING IN OUR MODERN CHICAGO LAB¬ 
ORATORIES ALSO AVAILABLE^ASK US 
FOR INFORMATION! *i 



Modern, well-illustrated. Loose-leaf Les¬ 
sons, prepared in clear, simple, understand¬ 
able language... to guide you throughout 
your training! 


THEN GET THE HELP OF 
OUR EFFECTIVE 
EMPLOYMENT 
SERVICE 




F. B. DEVRY, President 
DeFORESTS TRAINING, INC. 

2535-41 North Ashland Avc., Dept. RC-C12 
Chicago 14, Illinois, U.S.A. 

Send FREE “VICTORY FOR YOU?** BOOK, showing how I may | 


make my start in Radio Electronics. 
Nam«_ 


DaFORFCT’C training, inc. 

ij CHICAGO M.ILLINOIS 


Address- 


-Age_ 


I 

I 


City_— 

□ If under 16 , check here 
for special information. 


-Zone- 


-State- 


rged 

Worid War II, cheek here.' 
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Shout wavs csapt tclcvision news 

lUDIO A TELEVISION 



HUGO GERNSBACK, Editor*in>Chief 
FRED SHUNAMAN, Managing EdU^r 
M. H. GERNSBACK, Consulting Editor 
R. F. SCOTT, W2PWG, Technical Editor 
I. QUEEN, W20UX, Editorial Associate 
ELMER FULLER, Shortumve Editor 
A. PASCALE, Production Manager 
G. ALIQUO, Circulation Manager 
JOHN J. LAMSON, yirfvereismg Director 
ALFRED STERN, Promotion Manager 

V 

Published by Radcraft Publications» Inc. 
i^Publicatton Office: 29 Worthinifton Street, 
Springfield 3, Mass. 

Editorial and Advertising Offices: 25 West 
Broadway, Tel. RE 2-9690. New York 7. Nl Y. 
Chicago Advertising Office: Radio-Craft, 308 
\V. Washington Street, Suite 1413, Chicago 6, 
Ill. Tel. Randolph 7363. 

Cleveland Advertising Office: 406 Erie Bldg., 
Cleveland, Ohio. Burdette Phillips, Manager. 
Te). Main 9645. 

Detroit Advertising Office: 307-8 Boulevard 
Bldg.. Detroit, Mich. C. Frank Holstein, Man¬ 
ager. 
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All other foreign countries, $3.26 a year, 
$6.60 for two years, $8.26 for three years. 
Special' rates for members of the Armed 
Forces in U. S., or those addressed by A.P.O. 
or F.P.O. mail, $2.00. Entered at the Post 
office at Springfield as second-class matter 
under the Act of March 3, 1879. All com¬ 
munications about subscriptions should be 
addressed to: Circulation Manager, Radio- 
Craft, 25 West Broadway, New York 7, N. Y. 


Notice of CHANGE of ADDRESS should 
reach us at least one month in advance. When 
ordering a change, please furnish an address 
stencil impression from a recent wrapper if 
you can. Address changes cannot be made 
without the old address as well as the new. 


Foreign Agents 

London — Atlas Publishirfg and Distributing 
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E.C. 4. 
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Text and illustrations of this magazine are 
copyright and must not be reproduced without 
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Radiophone W2IXY, outstanding amateur 
station of Dorothy D, Hall, Springfield, N. Y., ^ 
is the subject of our cover. W2IXY has won ' 
fame as a consistent 20-meter DX station, 
and h^ become known to our soldfers abroad 
and to dwellers in remote corners of the earth 



JANUARY ISSUE—DE FOREST 40TH ANNIVERSARY 

Our next issue will be a special doubte-size anniversary number honoring Dr. Lee de Forest 
on the fortieth anniversary of his Invention of the vacuum tube which makes all modern radio 
possible. It will containu special stories by de Forest and others, as well as a brilliant selection 
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light-beam transmitter and electronic organ, as well as selected articles on sound, servicing and 
electronics, and circuits for the skilled experimenter and technician. 
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Grasp the NEW OPPORTUNITIES in 

RADIO 


i 



* 1 


ELECTRONICS AND 

TELEVISIONAt?fi/ 

__ ^ 


Model'n Radio —FM Broadcast and Reception — 
Television — Industrial Electronics; Power# 
Control/ Communications new equipment 
and methods demand new technical ability and 
experience. Keep up to date with the latest. 






MODERN RADIO 
EQUIPMENT FOR YOU 
TO USE AND KEEP 


The very essence of National Shop Method 
Home Training It EXPERIENCE. You get 
actual experience by working with modern 
Radio and Etectronie equipment—building 
many types of cireuitt. You may build a 
fine, long distance MODERN SUPERHET¬ 
ERODYNE. signal generator, miniature 
radio transmitter, audio oscillator, etc.— 
many other standard aOtual Operating 
pieces of equipment—conduct cathodo ray 
and other experiments. This practical work 
advances with your training—YOU LEARN 
BY DOINOl 


Shop Method Home Train-ing 

By a Real Established Resident School 
with its own FM Studios# Shops and 
Laboratories. 


FREE 

iESSON 


TRAIN WITH advanced 
TECHNIQUE 

Tho good^obs In Radio Electronics 
no^ go to tho mon who nro equipped to 
handle them. It ukes training and ex¬ 
perience. National Schools, one of the 
Oldest and largest trade schools In the 
eountiT. makes It possible for you to 
pet this training right in your own 
home IN YOUR SPARE TIME. 

National maintains modem roeldent 
training Studios. Shops and Labora* 
torlos where instructors and engineers 
are working constantly to Iraproro 
training methods. SHOP METHOD 
HOME TRAINING is a logical exten* 
Sion of this Practical system. 

A FREE leesDQ that shows you how 
practical and systematic this new train* 
Ing method Is will be sent you without 
obligation. You may keep and use this 
lesion to prove to yourself lust bow 
practical National Training really la. 

Get one of the many NEW JOBS 
that demand new technlquei and meth¬ 
ods In Modem Radio. Get your share of 
the NEW BUSINESS that lervlclng 
the new sets and equipment demands. 
Exports agree that Radio. Tclevlalon 
and Electxonioa Present opportunities 


APPROVED FOR 
TRAINING 
UNDER Gl bill 


See what National Training 
Has Done For These Men 


National Shop Method Homo 
Training wlna good Jobs. In- 
dei>endonco and lecurlty. Take 
the word of National men who 
hero estahliabed records in 
their favorite Radio. Televi¬ 
sion. or Other branches of 
Eloctrooloa. 

From O. K. Tver. 
Wa 9 h 1 n g t on, 
D. C.. cornea this 
endorsement: "I 
believe National 
offers the best 
course to be had 
... Keep up the cood work.'* 

Here's a state¬ 
ment from B. R. 

Wright. Black- 
foot.Idaho: "Due 
to my tTAlnlng at 
National 1 was 
selected to In¬ 
struct in the laboratory wOrk 
of Navy and Marines.** 


Clifford Hannah. 
Portage La Prai¬ 
rie. Manitoba. 
Canada, writes: 
"My training has 
brougtit resulU aa 
I'm in line for 
another raise thanks to Na¬ 
tional's enoouragement and 
thorough training." 

Joseph MicheL 
Jr.. Granite City. 

Illinois, writes: 

"I am enthused 
with National 
training. 1 am 
now earning $225 
a month as a radio operator 
and technician and $20 a week 
more in my sliop &t home. 


Read what other enthuiiastic 
students have written about 
National Training In the big 
10 page book we will send you. 


much greater than ever before! 

Radio Is expanding with far-reaCh- 
Ing improvements In reception. No ono 
knows yet how great tho Television 
market will be. Electronics will touch 
nlmost every walk of life—In Industry 
and In the homo. 

TURN YOUR INTEREST IN 
RADIO INTO A CAREER THAT 
WILL ASSURE YOU SUCCESS AND 
SECURITY. 

FIND OUT WHAT NATIONAL 

TRAINING CAN 00 FOR YOU 

Wliere do you stand today In mdJ- 
em Industrial progress^ What does the 
future hold for youf You owe It to 
yourself to Investigate this opportu- 
nlt^ With National Training YOU 
GET AHEAD FAST—you may step 
Into a good position or start a busi¬ 
ness of your own. with little capital, 
even before you complete your National 
Course. 

Fit yourself for a rareer of Inde¬ 
pendence, good earnings, success and 
security In one of the fastest growing 
fields In Industry. For full Information. 
Just send your name and address ou tbe 
coupon and mall it TODAY. 

Get This Book 
FREE 

Thit big book presents the 
facts about the field of Elec¬ 
tronics and your hpportunltlet 
In It together with full Infor¬ 
mation about the advanced Na¬ 
tional Training. Read it and 
make up your own mind that 
National Training will equip 
you for a greet future. No 
salesman will call on you from 
National. The book Is FREE 
with your sample lesson. Clip 
and mail the coupon TO DAY I 


NATIONAL SCHOOLS 

LOS ANGELES 37. California est I905 


mail OPPORTUNITY COUPON FOR QUICK ACTION 


National Schools, Dept. RC-12 

4000 South Figueroa Street. Los Angeles 37# California 


<Mall In CDTolope or pssto 
on peony post card) 


Mall mo FREE the two books* mentioned in your ad Including A sample lesson Of JOur cOuxso. 
I undersland no saU»aisn will call on me. 


NA^IE 


AGE. 


CITY . . . STATE.. . 

Include your zone number 

Q Check here if veteran of World War II 
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Private. 

$75 

to 

$112.50 

$90 

to 

$135 

✓ 

Private, First Class . 

80 

to 

120.00 

96 

to 

144 

Corporal or Technician, 5th Grade . 

90 

to 

135.00 

108 

to 

162 

Sergeant or Technician, 4th Grade . . 

100 

to 

150.00 

120 

to 

180 

Staff Sergednt or Technician, 3d Grade 

115 

to 

172.50 

138 

to 

207 

Technical Sergeant. 

135 

to 

202.50 

162 

to 

243 

Moster Sergeant or First Sergeant . 

165 

to 

247.50 

198 

to 

297 


Ftfinily oMovanccf for the durotion of the present emergency 
and tiK months tKcrcaftcr ore provided under current lows. 
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MONTHLY PAY MONTHLY PAY 
(Service in U. $,) (Service Overseas) 


ENLIST NOW 


GRADE 
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CAPITOL RADIO ENGINEERING INSTITUTE —IV/iere Pro/essipnal Radiomen Study... 



“SERVICE” MAC. PHOTO 


CR£I Home Study Training in New Techniques is a $ and Sense Investment in Your Future 

PREPARE NOW FOR NEW MONEY-MAKING SERVICING OPPORTUNITIES 


Foresighted radio servicemen are looking ahead 
to the future, A future that has unlimited oppor¬ 
tunities and real profits for those who have the 
“Know-How” to SERVICE television, FM, indus¬ 
trial electronic equipment, and the many other 
new radio developments. 

Join the many professional servicemen wto 
are studying at home the new developments, the 
new techniques with CREI . . . protecting their 
future jobs, their businesses by acquiring the 
new “Know-How” NOW! 

CREI’s reputation for home study training 


has been proved over 19 years. Important new 
developments have been included in our present 
course. Trained instructors give you personalized 
attention and guidance all the way. 

Find out for yourself how CREI can help 
you to greater se¬ 
curity and pros¬ 
perity. Send in 
the coupon now! 

Actually see what 
CREI has to 
offer. 


VETERANS! jCREI IS APPROVED FOR “C. I." TRAINING! 

Capitol Radio Engineering Institute 

Deph RC-12, 16th and Park Rood, N. W., Washington 10, D. C. 

Bra-nch Offices: 

NEW YORK (7>: 170 BROADWAY SAN FRANCISCO <2): 760 MARKET ST. 


RESISTANCE 

—To New Idca.s Ha.s Cost Many A 
Man a Great Future. We all know the 
classic stories of the people who scoffed 
at Edison. Ford, de Forest. It was the 
scoffers who lost out when the rewards 
Poured in. Now with radio-electronics 
entering a great, new era, when it may 
well emerge in greatly magnified form, 
you fellows who are in on the ground 
floor and don't prepare now for the 
future fall in the same class as those 
early scoffers. 



GROUND 


AND PRESENT POSITION. 


If you have had professional or 
amateur radio experience and 
want to make more money, let us 
prove to you we have the training 
you need to qualify for a better 
radio job. To help us ifttelligently 
answer your inquiry—PLEASE 
STATE BRIEFLY YOUR BACK- 
EXPERIENCE, EDUCATION 



CAPITOL RADIO ENGINEERING INSTITUTE RC*I2 

ICth and Park Road. N.W., Washington I0. O.C. 

GentiBmen; Please send me ynur free booklet. “Your Opportun¬ 
ity in iho New World (rf Electronics/’ together with full de¬ 
tails of your homo study training I am attaching a brief 
resume of oiy experience, education and Present position. 

NAME . . . 

STREET . 

city . .. .. . ZONE . . STATE .L 

CHECK □ practical RADIO ENGINEERING 
COURSE □ practical TELEVISION ENGINEERING 
Q I am .entitled to training under the G.l. Bill. 
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MORE SUPER-SPECIAL BUYS!!! 

RECaVERS—TRANSMITTERS—COMPONENTS 
MAGNETRONS—KLYSTRONS 


NEW USN NAVY 
MODEL RAK-7 
SHIP RECEIV€R 

15 kc to 600 kc. 6-tuJ>o 
receiver with: AVC- 
Rand Pass tiller'Audio 
filter'—Noise llioUer — 

Precision tuning with a 
Vernier dial — Voltage 
regulated ixwer lupply, 
with three tubes, for 60 c>-ele. 115 volts. Can be 
battery operated, t'ooiplcte with spare parts box 

w^hing 73 lbs., spare tubes and inst. $69.50 



AMERTR.\N PLAT K 
TRANRKOitMKR 113 v 
fiO*p>‘ele primary. GllOtl 
rolt-ct-lOO mil #ec«>ndary. 

$39.95 

enr joo m. a chdkfs 

can t»e used vvl^i Aruer 
tran <7 95 

Transformers 

HLVOLT TRANSFORMER 

M WAVE RECTIFICATION H5t-00c/32OOv @ 150 
mils. 59 95 

MADE BY IvENTON . 

Power supply transformer. PrI. 115/60 rps ®ec. 1: 
750v-.113a; Sec. 2: 6.3v*ba; Sec. 3: 5v*3a. 2500T\ 
specially priced at $5.95. 



RELAYS 

DPDT 10a contaeu. 115 t/ 60 
eps CDtl^I.eaeh. .Mned..$t.59 
8P8T 5a. ac: la dc: 11.5v 
com. 1I.5T/60 CPS. ... 1.25 
SPDT contacts; 3a 50 t 

coll rated 115v/60c_ 1.30 

DPDT 115V/60C. cont. rating "a ^ 30ip 1.69 

DPST Telephone type: 2p. 1 cl; 1 o|)en: rout, 
rating. .5a (g- 50^*, coll rating 3.5 int 
12K ohnii) 1000 vac . 1-05 



AUDIO TRANSFORMER, MODULATORS,ETC. 

5iodulatlon vfmr: typlrat for 211*6 cl. 450W. $1.35 

Modulation xfmr: 897 to pr SOT’s . I.G5 

Modulation yfmr: pr Sll's to 818 . 5.00 

Line Coupling trsf. 130 ohm. 250 oiuu. 600 

olim C.U and 4000 ohm wlndlngi. 1.25 

Chi. trinsformer: P.P. Mod. & Driver 6IX's 
per pr. . . 3.30 


JUST A FEW LEFT 
NEW COMPLETE TRANSMIT- CAQ50 
TING AND RECEIVING SETS'^QO- 

Na 10—Mark I-ll-TII Tank, made by Zenith & 
Emerson, lend'lease Russia. Trans. 6 tubes 807 flntl, 
grid mod- tel. 2 to 8 meg. cont. var. Jneludes 80 
At 40 ni. bands. Recelrev n-uibe Super*ilet. Also 
ineludeil Iniereora. 8v. 3 control bsises. 3 Oomb. htsid 
Phones & mikes; poNver supply, dynaioolor. 1^-%(HU. 
Ideal for mobile or marine. Also includes ant., 
variometer. Shipping weigld In crates 360 Ibl. 
spare set of lubes). 

THESE UNITS ARE NOT KNOCK-DOWN 
SETS. THEY ARE COMPLETELY AS¬ 
SEMBLED AND READY TO OPERATE? 
MANY SPARE PARTS INCLUDED. 


BRAND NEW C.R. TUBES 

Made Nu. American PhiUpa 



Tube T.rpc 
3BP1 
3FP7 
5BP1 
5BPf 
5CPI 
5CP7 
5FP7 
5JP2 
837 
872A 
705A 
241B-WE 
861 


Approx. List 
15.00 
27.00 
20.U0 
27.00 
45.00 
48.00 
32.00 
48.00 
2.80 
7.50 
22.50 
85.00 
155.00 


Sockets for 6CPI: 3BP1, and 
of tubes . . 


Your Cost 

3.95 
S.35 

4.95 

5.95 

4.95 
6.00 
4.95 

13.50 

1.50 

3.50 

7.50 
50.00 
95.00 

similar types 
;_ $ .95 


PULSE AMPLIFIER 

_^r Signal type 

I1C4U9. Designed for 
113 volts. AC 00 
cycles. Component 
parts worth several 
times the price of this 
unit, Htlghtly used. 
l'\>Ilowing are a few 
of the l^ms that 
make up *he unit. 
1—304TI, tElmac). 3—2 mfd. 4.000 VV V.xGlC 
l*yranol condensers. 1—3200 voJt 150 MA power 
Iransfontier 1 — Variac 5 amps. General Radio tMie 
CU 200. 1 — 9 volt 26 amp. fll. trarpformei (for 304 
TD. 1 — 2.5 volt 10 Amp. HI tranafornier (5000 
volt tnsulaclonf. 1—1 mfd- XilOO volt OE P>ranoi 

I- 2 mfd. 1000 volt GU $59 50 




TRANSMITTING 
CONDENSERS 

A.V.H.F. dual section 
variable 15-60 mmf . 

air ^ap; 11 rotor 
plates : feedback provision. Designed to op¬ 
erate in a tuned grid, tuned filament cir¬ 
cuit. List at $98.00. SI 4 95 

OUR LOW PRICE . ‘ 

R. Split stator Cardwell PK-200-QD ; 30-200 
mmf per section. Special Hi-Volt, en qc 

Listed at $65 .... . ZpV.VD 

C. Johnson type 500D35. Maximum cap. 
500 mmf. min 35 mmf. .08" spacing,^^ 7c 
3500v. Listed at $11.76. Lowered to. 


NEW* POWER SUPPLY for LM-18 freq. 
meter. Output: 290 v. (S' 20 ma: 13 v. ^ 600 
ma. Input: 105-125 v. ® 60 cPs : 260 ma ; 
27.6 W. type 84 rectifier tube: shock mount¬ 
ed. Complete with input and out- 4 7C 
put cables, tube included . ^ I ^ 


MAONRTRONSII 
Wcallngboutto typo 
2J32 (JAN) just re¬ 
leased. This U iho 
rtrst largo lot of 
MAG A BTltON S to 
flow Into, the civilian 
market! Tho 2.132 la 
designed for 10 cm. 
opera tlun. Hated at 
300 kw. peak pulse 
power. Ootiiiileic In- 
forniatinii supplied. 
Itrand New. packc^l In 
individual pioiectlve canons. The 2.132 Is llstwl at 

$200. OI R PRICF. . $25.00 

3J31 Magnetrons also In stock. .. .. . $20.00 

KLYSTRON oscillator 
tubes 2K25 723-ab. 
designed for 3 cm. 
operation. New,. Pack¬ 
ed Indlvldu.'iRy. List¬ 
ed at 138.00. 

OUR PRICE ...$7.75 




OIL, AND OIL IMPREGNATED 
CONDENSERS 

.8 mfd fiOOvdc . $ *15 

■mfd 600vdc. 69 

mfd 220vac. 600 vdc .40 

mfd GOOvdc. LOO 

mfd 600vdc . 1.49 

mfd lOOOvdc.*. 1.29 

.4mfd 1500vdc. 20 

2. mfd lSOOvdc . 1.50 

1. mfd 2000vdc pyranol 1.50 

.4 mfd SOOOvdc. 2.95 

16. mfd 220vac or SOOvdc . 1.95 

2. mfd 4000 vdc . 5.95 

4000 mfd at 30 vdc.. . 2.75 



SANGAMO MICA CONDENSERS 

FSL .0003 mfd SOOOv list $29 .J3.75 

F8L ,0015 mfd SOOOv list $31 . 4 00 

F3L .002 mfd SOOOv list $32. 4,00 

F3L .006 mfd SOOOv list $40. 4.75 

F2L .001 mfd BOOOv list $14. 1.95 

Solar type SX .0015 mf 3000^ lUt $9.95 .75 


Sangnmo G-4 .004 mf 20 kv 

Hist $110) . $25..'i0 

Sungamo G-3. .006 mC 10 kv 
(list $87.50) . $19.50 


lU- 


I-F Crystal filter for 
Ba3l2. BC-342. Res¬ 
onant at 470 kc. 

,$6.95 


NEW ARC-6 SUPERHET RECEIVERS. 
Tubes (included) 3—12SK7: 1— 12K8; 1— 
12SR7; 1 — 12A6. Range (specify freq. de¬ 
sired) ; 190-560 Kc; 1.6-3 me; 3-6 me; 6-9.1 
me: Power: 24-28 VDC. Remote control unit 

and^^ynamotor and . $25.50 


VTHEN IN N. Y. 
CITY — You’re 
w e 1 c 0 m e— 


Service men attention . ^ ^ 

S*nd for Rbilco Auto roplacomcnt parts Itat. also ataodard 
rowiators, condenserB, and miscwltanoou* parts, etc. 


SILVER BUTTON 

All dfierchflmdise guaranteed. Mail orders promptly filled. All prices F.O-B, New York City. 
Send Money Order or Check. Shipping charges sent C. 0. D. Send for Flyers. 

MICA 

stud. mtg. (Erie/Oen- 
iralu^) 175-180-185- 
245 - 335 - 360 - 

Browse around, 
thousands of 
differeiit parts— 
no obligation. 

COMMUNICATIONS EQUIPMENT CO. 

131-C LIBERTY ST., NEW YORK CITY 7, N. Y. 

> TELEPHONE WH 4-7658 

370 mmfd 400 vde 

eacli . $ <05 

lots of 100 .. 4.50 
lots of 1000 .. 37.50 
minimum order $1.00 
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guarantee 

All manuals sent on 
10-day trial basis. 
You must be entire¬ 
ly satisfied or your 
money will be re¬ 
funded* 

The Radio Shack 

630 We»t RandolB* ot. 
Chlntgp 6* 


"7Ac/2aJ.-oSAacrmm SUPREME 
PUBLICATIONS UIAGRAM MANUALS 

1946 


Most Popular 
Models Made by: 

R.C.A., Zenith, 
Philco, Sears, Fade, 
Emerson, Belmont, 
Detrola Radio, 
United Motors, 
G.E., Westinghouse, 
Arvin, Majestic, 
Stewart-Warner, 
Admiral, Delco, 
Stromb erg'Carls on. 
Western Auto, 
Sparton, Motorola, 
Wards, Gamble, 
and many others. 


•1942 
•1941 
• 1940 
•1939 

1926-1938 


PRICED 
AT ONLY 


This large, new, and inexpensive diagram manual has the circuit 
for almost every 1946 radio set^ made since V-J day. L/arge manual. 

8^ X 11 inches. 192 page^of circuits and repair data. 

Clearly printed circuits, alignment data, parte lists, service hints. 

Includes 351 models of 40 lar^st manufacturem. 192 fact packed 
pages. Large size. BVi x 11 in. Manual style binding. Well printed. 

This volume covers 1941 models, with alignment data. I.F. peaks, and 
replacement Parts lists. Compiled by M. N, Beitman. rt^io service^ 
man for many years, author, and teacher. Be an expert In radio 
servicing; simplify your work. 192 pages 8% x 11 inches. 

Let this important manual give’ you over 80% of all 1940 circuits 
you will ever need, acquaint you with ne^ developments. Data on 
portables, recorders. FM, etc. 417 models of 43 manufacturers. 208 
pages. 

Circuit data, hints and information are time-savers and money-makers Ic J j i j ■ 

for you. Let those diagram manuals guide you to easier service work. f bend your order lodayi 
Use this volume with 192 pages of diagrams of 89 makes. / ■ • . 

Savehourson every job 


The most popular volume 
of the aerloH. Will pay 
for itself with the time 
saved during the flnt day 
of use^ Includes all the 
popular old timers. Save hours on e^'ory Job. 427 dla 
grams of the most serviced' radios 
of this period, with parts lists and 
allgnmflol information. 240 pages. 

SHxll Inches. Sold With t money 
back guarantee^ Price, postpaid. 


other Practical Radio Manuals 


RADIO SERVICING COURSE-BOOK 


thli complete 22-leiBon radio course help you get ahead In 
radio servicing. Learn new speed*tricks of radio fa^h finding, 
case histories of common troubles, servicing short’Cuti. extra 
profit Ideas. Servlcemeci lue this low-price radio training to 
bruth-Qp and study new servicing methods. Hoorinted In 1946, 
with latest facta. Complete 22 lessons, with self 
testing Questions, Index. I4rge size: 8V4xlt In. 

A bargain In radio training, Prlco only . 


;ea in 

$ 250 


SIMPLIFIED RADIO SERVICING BY COMPARISON 

New, revolutionary different Comparison technique permits you to 
do expert work on all radio sets. Most repairs can be made with¬ 
out lest equipment or with only a simple meter. Many point-to- 
point, cross-reference circuit suggestions locate faults Instantly. 
Covers oiery radio set—new and old. This Bow servicing method 
presented In manual form, sfee SVizU Inches, 84 pages. Over 
1,000 practical hlnU. 24 larga tFOuble-shootlng blue- * “ 
prints. Charts for circuit analysis. 114 tests using a 
5c resistor. Price, only . 


pa gee. Over 

Sj|50 


The ^iuftc S/taek fnc. 


630 W. 


RT-WARNER MANUAL 


50c 


-A'-A’arvin diagram manual 


50c 


^ ^ GENERAL-ELECTRIC MANUAL . . 50c 

_ 64 pagea of popular circuits. Size: 5% x 8 % inches 

RECORD PLAYERS & RECORDERS MANUAL 

JuBt what you need to repair quickly thousands of automatic record chang¬ 
ers, manual players, phono pick-ups. wireless oscillators, recorderSj^ and 
ccmihi nations. Hundreds of mechanical and electrical diagrams. 
iQstructions for adjustment and repair. Most popular units of 
all makes, 128 large pages, 8%xll in. Price, posli>ald, only . 


•dera. and 

$1^ 


FREE! Ask for our new catalog. Write today! 


MO RISK TRIAL ORDER COUPON 


WE KAMO SHACK. 630 West Randolph Street, CMcagd 0, Illinois 

Ship the following manuals: {Satisfaction guaranteed or money back) 


□ 1946 
O 1942 

a 1941 

□ 1940 

□ 1939 

□ 1926^1938 @ $2.50 

□ I am enclosing 

O Send C.O.D. I 


PRICED 
AT ONLY 

$2.00 

BACH 


□ Radio Servicing Course @ $2.50 

□ Simplified Radio Servicing @ 1.50 

□ Stewart-Wamer Manual @ .50 

Q Arvin Diagram Manual @ .50 

□ General-Electric Manual @ .50 

O Record Players and Recorders 1*50 

$ . send Pos^aid. 

am enclosing deposit. 


Name : 
Address : 
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VO MAX 


99 


T'op Ranking 
Choice 


Thousonds Sipon Ihousonds of "VOMAX'^ the truly univertal vocwum* 
tube volt*ohm*milliommeter .... In service todoy in ranking laboratories 
fonging from the U. S. Bureou of Standards on through the roster of 
radio's elect .... bought by Veterans Administration ond other school 
training programs .... consistently selected by America's top-profit 
service orgonizotions .... conclusively prove it is the best. f 

"VOMAX" is olso the cheopest . not only because the best Is olwoyi 

cheopest in the long ^un . . . . but in first cost, toof Increosing produc¬ 
tion in response to increosing demond enobles us ... . despite con¬ 
tinually increasing moferlol costs .... to hold its price down. 


"VOMAX" olone gives you the profit-priceless ability to meosure every voltage in rodio servicing . . . , ot meter resistonce so ostronom* 
icolfy high it does not upset meosured circuits .... 24 d.c. voltoge ranges 0 through 3000 volts ot 51 and 126 megohms inpur resist¬ 
once .... 6 ronges 0*1200 volts o.c., o.f., i.f., r.f. to over 100 megocycics ot 6.6 megohms honest input resistance .... decibels from 
— 10 through -|-50 .... resistonce from .2 ohms through 2,000 megohms .... direct current from 50 microomperes through 12 omperes. 
No other instrument .pt ony price gives you all thot "VOMAX" does. Its volue is unequolled .... it's the stondord of comporison . . . . 
the Overwhelming choice of those "in the know" ... is radio's outstanding buy . . . . ot only $59.85. 



"SPARX 


DYNAMIC 
SI&NAL TRACER 


Next to the universal volt-ohm-milliommeter .... "VOMAX" is the Ideol universol d.c. 
through u.h.f. meter . , . , who! the rodio service profession most needs is o good dy* 
nomic signol trocer. Ability to troce the signol through every successive receiver circuit 
reduces "trouble.shooting" to bosic fundomentols .... bonishes forever the hord-to-service 
"toughies"' .... turns loss jobs Into quick profits. 

Designed by rodio's only Internotionol Grond Prize winner, "SPARX" is the ourol.visuol 
signal trocer you hove been clomoring for. Not only does "SPARX" troce r.f., i.f., o.f. 
signols from 20 cycles to over 200 megocycles .... it Is your shop test-speoker os well. 
It olso tests microphones, phono pickups, P.A. omplifiers, speokers .... registers presence 
or obsence of d.c. ond o.c. operoting voltoges, too. ... 

With new rodor crystal diode probe, 3-stage 65 db. goin o.f. ompUfier, ground-insuloting 
tronsformor power supply ond PM dynomic speoker. It's the instrument you've dreomed of 
.... like oil SILVER Instruments will corn its cost in no time ot oil. Yet "SPARX" costs 
you only $39,90. 






See these "must" instruments .... and 
new SILVER amateur transmitters, re¬ 
ceivers, kits, parts which were sensations 
ot the 1946 Trade Show at your fpvorite 
'jobber. Act fast . . demand continues 

far in excess of supply .... for SILVER 
products are the profit toots used by 
your smart competitors. Send postcard 
for new post-war catolog. 


LABORATORY CAPACITANCE 
mj4 RESISTANCE BRIDGE 

Not only does "Model 904 C-R Bridge cover the tremendous ronge of 14 mmfd./ohm up 
through 1000 mfd./megohms .... give you truly loboratory accuracy In meosurement of 
copocitors and resistors .... provide 0-500 volts continuously vorioble built-in d.c- 
polorizing voltage for electrolytic ond other capacitors .... give power factors meosure¬ 
ment 0-50%.but it brings something quite new to rodio meosurements. 

With Model 904 C-R Bridge yog con at lost meosuro copocitonco of ony type of con¬ 
denser .... olr, poper, oil, electrolytic, ceromic .... with d.c. operating voltage applied 
during maosurementl Think whot this meons in increosing your efTtciericy .... in finding 
those "Intermittenis" which cause so much trouble .... in speeding your work and 
increasing your profits, , ... a 

Meosuring copocitors and resistors to laboratory occurocy .... motching 'VOMAX^ 

ond "SPARX" in size, post-wor style, top quolity components ond con^trucfiors . . . . its 
the some omozing borgoin at only $49.90 net os "VOmAX" .... value which hoi forced 
500% exponsioo in our plant focillties in less thon one year. 

SEND fOR FREE CATALOG pf what's 
n^w in post war Receivers, Transmitters, 
foctory built, Kits ond Ports 

OVER 35 years Of RADIO ENGINEERING ACHIEVEMENT 

1249 MaIn street • MARTfORO 3 • CONNECTICUT 
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By HUGO GERNSBACK 


SERVICEMEN-WAKE UP! 

Sevf(n Sngffestions for Sureessfut Servicing 


Editor Radio-Craft: 

HAVE READ in your recent publication how unfair 
the manufacturers and distributors of radio sets have 
been to the returning service men, also your editorial 
on this subject. 

As an old hand at this game (started in 1916, and have 
■made a living out of it all these years) I notice that 
almost every one is complaining about not being able to 
get new sets. Question: Why does a radio man want to 
sell sets? 

My experience is that the biggest job in the radio 
business is to sell himself, have an up-to-date repair 
bench and keep up with the new sets and circuits so 
that he can give the customer a repair job that looks as 
if it came out of the factory. 

It really looks as if the drug and hardware stores are 
taking over the selling end of the business. Just the 
other day I talked to a distributor of a well-known radio 
and he admitted that he would rather sell to a filling 
stati&n than to a radio sei'vice shop. 

The only way out for most of us in the radio business 
is tc better ourselves in the repairing end,-so that when 
that new set that we couldn't sell goes dead, they will 
bring it into our shop for a good repair job. 

Don't get me wiong, from 1916 to 1930 I was with a 
large manufacturer making radio sets. 

Ray Charleston 

^ 1124 New York Ave. 

St. Cloud, Florida 

We are glad to print Mr. Charleston's letter in full. It 
is a representative sample of similar ones which have 
reached us from time to time, ever since we voiced ouir 
views of the servicing business in our May, 1946 issue. 

But let us also hasten to state here that we have 
noticed a great deal of improvement in the business 
methods of the servicing industry as a whole. We con¬ 
stantly see this in the improved Jtone of the thousands 
of letters that reach us. Yes, the scribbled, penciled let¬ 
ters are distinctly on the way out—^the neat business¬ 
like letters on good quality letterheads are in the ascend¬ 
ancy. And letters written with battered old typewriters 
and moth-eaten ribbons are rare nowadays. 

This brings us back to our correspondent's letter. Let 
us now analyze why radio -set manufacturers “would 
rather sell to a filling station than to a radio service 
shop." 

To begin with, like so many other glib statements, this 
one too must be taken with a large pinch of salt. It is 
only partly true— less than one half, to be exact. We 
made it our business to contact a number of set manu* 
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facturers anjj^ ascertained that practically all of them 
do sell to radio seiwice shops, and they sell an increasing 
amount of their product to them. But they also admit 
that they are choosy — they sell only to those service 
shops who have a reputation and who are known for 
their integrity. It is as simple as that. Yes, they don't 
even sell “for cash on the line" to -shops who have no 
standing in their community. The manufacturers em¬ 
phatically state that they don't single out any particular 
trade, whether it be radio service shops, filling stations, 
drug stores, or general -stores — the same principle pre¬ 
vails: deserving stores get the agency. All this seems 
elementary, but is often lost sight of. 

How does a newcomer fare in this set-up? Unless he 
can show a good cash balance in the bank, he is out in 
the cold. It is true that veiy many manufacturers gave 
returned service men a raw deal and often gave them 
the proverbial run-around. But we believe this too' is 
more or less a temporary situation. 

Said one manufacturer to us: “What would you do 
in a like situation? Here we have thousands of applica¬ 
tions from ex-servicemen, for agencies for our product. 
We don't know these men, know nothing of their abil¬ 
ity, integrity, experience, or their knowledge of the 
trade. How do we know they will succeed? Why should 
we put them in competition against our old established 
customers in the same town, who made money for us 
for year^? Yes, we do want to help the ex-servicemen, 
but they must first prove themselves." 

Is all this cynical and heartless? It is. It's the old 
story of trade following along established lines—new¬ 
comers must show their ability to survive first. That's 
the kind of world in which we live. 

As for the question: “Why does a radio serviceman 
want to sell sets," we think there are some good answers 
to this. A shop may start out as a 100 percent service 
establishment and-remain that way for years. The busi¬ 
ness may grow, however, and, depending on the location, 
the customers may insist on getting new sets from the 
shop they trust and believe in. Against their best con¬ 
victions, many shops have found it necessary to change 
thejr methods. It happens all the time. Progre&siveness 
of the owner also counts. Look around your town and 
note how many little stores in various trades started 
on a shoe-string while today they own large establish¬ 
ments. Frequently they did it in a few short^ years too. 

But you may be sure of twc things: They gave Service 
with a capital “S' and they were business men who 
knew their trade backward and forward 

It is just not enough tc know radio. You must know 
how to merchandise^ In other (Continued m page 40) 
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' THE VOICE OF AMERICA/' a 

super-power shortwave broadcast sta¬ 
tion, was advocated by General David 
Sarnoff, president of the Radio Corpora¬ 
tion of America, on the occasion of 
Princeton Un iver sity’s bicentennial 
celebration. 

Such a station, said General Sarnoff, 
might cost $20,000,000 a year, which is 
less than that spent by large European 
powers, notably Great Britain and the 

xr.s.s.R. 

According to the plan,radio companies 
would co-operate to make the station 
a success. ‘‘Only the government,” said 
General Sarnoff, “can make known to 
the world the nation^s foreign policy, 
or provide the financial means commen¬ 
surate with the task. On the other hand, 
private industry is needed to lend its 
initiative, ingenuity and experience to 
make this exposition effective.” 

The station, he suggested, would also 
be the agency to establish direct rela¬ 
tionships with the other international 
broadcasting organizatiqns of the world, 
and would thus provide facilities for 
interchange of programs from different 
countries, to be relayed and broadcast 
through local-station tie-ins. 

SUICIDE PLANES guided by radar 
instead of a locked-in aviator were 
demonstrated by the Navy last month. 

The Bat, latest naval guided missile, 
is no longer an experiment. It is ready 
for active combat use. It is now stand¬ 
ard equipment. Navy officials are con¬ 
fident that it will give a good accoupt 
of itself, if another war is fought. 

With a ten-foot wingspread and a 
body length of about 16 feet, the Bat 
looks like a small airplane without en¬ 
gine or propeller. Radar equipment in 
its nose keeps the missile, after its 
release from its mother-plane, headed 
directly on the target, which may be an 
enemy ship or land installation. The 
Bat's radar equipment is focussed on 
the target before its release. An oper¬ 
ator on the mother-plane spots the 
enemy by radar if necessary. 

The mother-plane carries the Bat un¬ 
der its belly or under its wings. The 
release is made from four to seven 
miles away, and preferably from an 
altitude from several thousand to 12,000 
feet. The Bat then sweeps downward 
and forward in a long glide to approach 
its prey at a low angle. Once the Bat 
is launched, the mother-plane flies off 
to safety. 
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RADIO-ELECTRONICS 




Items Interesting 


RADARANGE, latest peacetime ap¬ 
plication of war-developed techniques, 
made its debut at a demonstration in 
New York last month. Electronic hot 
dogs, cooked in ten seconds, hamburg^ 
ers, and even gingerbread were served 
to the press representatives present. 

Automatic timing made burning the 
food impossible. Each item, wrapped in 
paper or (as Jin the case of the ginger¬ 
bread batter) in a paper cup, was in¬ 
serted in a little metal-grill box and 
slipped nnto place under the “burner,” 



Courtesif Rauthcon MfO- Corp, 
The Radarange, as designed for airplane use. 

closing a vswitch as it was put in place. 
Ten seconds later (or at a time preset 
for the object being cooked) the switch 
snapped open automatically and the 
food was ready to eat. 

The name Radarange is justified not 
only because of the magnetron tube 
which generates the high-frequency 
heat but by the system of propagating 
the microwaves. Instead of being placed 
between two plates of a condenser, as 
in some older forms of electronic fcod¬ 



er, S. Navy Photo 


The radar mechanism by which the Baf is guided is concealed in blunf nose o^f fhe glider. Speech. 
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cooking devices, the object to be cooked 
is placed on a metal plate (bottom of 
the box) at the mouth of a horn-shaped 
radiator. Waves come down the horn, 
go through the food, and are reflected 
back into the horn again. The cycle is 
repeated over and over, the waves pass¬ 
ing through the food in both directions 
till their energy is spent in heating the 
edibles. 

The unit weighs about 100 pounds 
and requires 6 kilowatts of power. The 
tube is a water-cooled magnetron. While 
the model demonsti'ated was intended 
for use on airlines, a modified design, 
suitable for use on railroads, ships or 
other commercial installations, was also 
on display. 

BROADCAST STATION 1 ,000 was 
licensed by the FCC on September 25. 
The license was granted to the Indian 
River Broadcasting Co. for Radio 
WIRA» to be operated on 1400 kc at 
Ft. Pierce, Florida. 

The thousandth license drew a spe¬ 
cial salute from FCC chairman Charles 
Denny, who, commenting on the rap¬ 
idly increasing number of broadcast 
stations, said in part: 

“These stations have great opportuni¬ 
ties to provide the means for local ex- 
pi’ession and to stimulate local partici¬ 
pation in the solution of the difficult 
community, national and international 
problems in this transition "era, 

“Every additional radio station pro¬ 
vides the American people with a new 
instrument for vitalizing our democracy 
and for access to wholesome entertain¬ 
ment and education,” 

B ROA DC ASTI NG AB USES were 
scored by William S. Paley, head of the 
Columbia Broadcasting System, speak¬ 
ings before the National Association of 
Broadcasters at their recent convention. 
Asserting that the industry had been 
guilty of advertising excesses, he called 
for a new code of program standards 
by which the business could discipline 
itself and meet “a growfng volume of 
criticism of American broadcasting.” 

In his address, which was entitled 
“Radio and Its Critics,” Mr. Paley de¬ 
fended professional criticism in news- 
papjBrs and magazines as a desirable 
stimulus to better programing. 

Charles Denny, acting chairman of 
the Federal Communications Commis¬ 
sion, also affirmed that the FCC would 
continue its much-assailed plan to as¬ 
sure a better balance between advertis¬ 
ing and non-advertising matter on the 
air. He charged that the N.A.B. was 
raising a “red herring” by contending 
that the FCC's new rules on program 
balance might jeopardize freedom of 
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ELECTRONIC READING MA¬ 
CHINES with the aid of which blind 
persons can read ordinary print were 
demonstrated last month by Vladimir 
K, Zworykin, RCA's director of elec¬ 
tronic research. 


HIGHEST TELEVISION ANTEN- 

NA, atop the Empire State Building 
in New York City, has been redesigned. 
The photo released last month by the 
National Broadcasting Company was 


structure a third group of elements 
constitutes a two-stack turnstile built 
in the RCA Laboratories to test wide¬ 
band television on 288 me. The tests 
were immediately commenced with a 
6000-watt transmitter developed and 
built for the purpose. 

In all, four separate transmitters 
feed fiiur sets of signals into antennas 
mounted on this 62-foot structure which 
surmounts the highest building in the 
world. Television receiver owners with¬ 
in a range of about 70 miles have re¬ 
ported excellent reception of programs 
pu^ on the air at this point. 




To read with the electronic aevice^ 
the blind per^n scans the printed or 
typewritten page with a stylus that 
looks like a large black fountain pen. 

small beam of light in the *‘point” 
of the stylus moves up and down on 
each letter, reflecting to a phototube 
that operates an amplifier tube. 

A combination of five different sounds 
is produced for each letter as the stylus 
moves over the printed matter. The 
reader, hears the sounds through a 
hearing-aid-like ear attachment. Total 
weight of the electronic unit is only five 
and one-quarter pounds. 

Work is now under way on an instru¬ 
ment using the same principles to form 
the actual sound of each letter. This 
would spell out each word for the blind 
person as he scanned print with the 
stylus. 

Flashing the beam of light vertically 
up and down each letter, the stylus re¬ 
flects the black area of the letter as dis¬ 
tinguished from the white page. A fre¬ 
quency-modulated audio os<^illator uses 
the reflected light from the printed let¬ 
ter to produce high-frequency ‘‘pips” at 
the top of the letter and low-frequency 
ones for the bottom. These create the 
blind reader's sound picture of the let¬ 
ter. 

The electronic reading aid requires 
the reader to learn a code of sounds for 
each letter. Blind persons in several 
laboratories are now being taught the 
new system experimentally, Dr. Zwory¬ 
kin reported, adding that the device is 
not yet being produced commercially. 

STRATOSPHERE ROCKETS are 

tracked throughout their flight by ra¬ 
dio, no matter how fast or how far they 
go, it was disclosed at the Army Ord¬ 
nance Society's field day held at Aber¬ 
deen, Maryland, last month. 

The method is more convenient and 
sure than radar for test rockets in 
which a radio transmitter can be In¬ 
stalled. As the rocket is launched, a 
very-high-frequency station starts send¬ 
ing waves of 38.6 me frequency. These 
are picked up by the radio set carried 
in the rocket and rebroadcast at double 
frequency (70 me). 

The returning waves are set “off 
heat” by the rocket’s increasing dis¬ 
tance from the starting point in w^hat 
physicists know as the Doppler effect. 
By measuring this, observers can tell 
where their giant missile is, to as close 
as six feet. 


The Empire State Building has a new antenna. 

made just before construction was fin¬ 
ished and shows all the features of the 
new skypiece. 

The television antenna is a four-stack 
turnstile, with sixteen elements de¬ 
signed for broad- 
«band picture 
transmission. This 
antenna delivers 
from the WNBT 
transmitter the 
maximum power 
authorized by the 
FCC for metro* 
politan television' 
stations. It is 
equivalent to 60 
kw at an antenna 
height of 600 feet. 

Because ot the 
1300-foot elevation 
and the power gain 
of the antenna it¬ 
self, the maximum 
authorized power 
for the actual 
transmitter is ap¬ 
proximately 2.6 
kw. 

Immediate- 
ly above the four 
turnstile elements 
are two triangular 
arrays, one above 
the other. These 
antennas transmit 
the progn*ams of 
WNBC - PM. At 
the very top of the 


A SUPER TUBE-CHECKER, the size 

of an average small service shop, has 
just been completed, General Electric 
announced last month. The giant tube 
tester will simulate actual operating 
conditions for all the larger tubes under 
most transmitting and industrial ap¬ 
plications. 

Believed to be the first and only set 
of its type^n existence, the Hew tester 
now under construction—about the size 
of a giant 100-kw transmitter—is ex¬ 
pected to facilitate the development and 
design of new and improved tubes for 
FM, television and microwave equip¬ 
ment in addition to industrial tube 
types. 

New circuits can be simply designed 
to test all tubes up to a rating of 500 
kilowatts (th^ largest transmitting 
tube-now in general use is rated at 100 
kilowatts) thus assuring accurate per¬ 
formance ratings before tubes are 
shipped to customers. 

Another test device of the same con¬ 
cern is a “tube icebox” capable of test¬ 
ing tubes from 100 degrees beloyr to 
175 degrees above zero Fahrenheit. The 
purpose is to simulate conditions at high 
altitudes. 


operator works inside this new transmitting-tube checker. 
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By T. F. LoGIUOICE 


SUPERSONIC APPLICATIONS 


Inaudible Sound Is JMaking Rapid Progress in Intlustrg 






T WO types of sounds can be gen¬ 
erated by electro-mechanical 
moans: those which can be heard 
by the human ear and those above 
the audible range. Inaudible sounds are 
known as ultrasonics or supersonics. 
Audible sounds have a frequency range 
of 10 to about 16,000 cycles per second. 
In general, the upper frequency limit is 
lowered as a person’s age increases, so 
that high-frequency sounds become in¬ 
audible to older people.' The range of 
supersonics is from 15,000 to at least 
100,000 cycles per second, and they can¬ 
not be detected by the human ear. 

To detect the presence of sounds in 
that frequency range, tie mechanical 



Fig. l-^-One way of excifing fransducer. 


sound energy must be converted into 
electrical energy. Conversely supersonic 
energy is generated by converting elec¬ 
trical energy into^ mechanical sound 
energy. 

Two methods of generating super¬ 
sonics are common. The first uses piezo¬ 
electric properties of crystals; the oth¬ 


er depends upon the magnetostrictive 
properties of certain metals. Both con¬ 
vert electrical to mechanical energy and 
vice versa. When a strain is produced 
in a piezo-electric material*, an electro¬ 
motive force is induced and a voltage 
appears between any two surfaces of 
the material. Conversely, when a volt¬ 
age is impressed upon two surfaces of 
a piezo-electric material, a stress ap¬ 
pears. These effects have been Observed 
in quartz, tourmaline, and Rochelle salt 
crystals. If an alternating voltage of 
super-sonic frequency is impressed upon 
one of these crystals, the vibration set 
up by it will result in a super-sonic 
wave. Magnetostrictive materials are 
nickel, monel metal, stainless steel and 
invar.* If a rod of any of these materi¬ 
als is placed in a coil of wire carrying 
current, magnetization will cause it to 
increase or decrease in length. Con¬ 
versely, as in the case of the crystal, 
a change in the length of the rod will re¬ 
sult in a current being induced in the 
coif of wire surrounding the rod. 

Photo A shows a magnetostriction 
oscillator or transducer pack being used 
in an underwater sound depth finder. 

ELECTRONIC EXCITATION 

Electron tub^s are used to excite crys¬ 
tal transducers, A typical arrangement 
consists of a vacuum tube oscillator— 
whose frequency is fixed and determined 


by t^e circuit constants—and vacuum 
tube amplifiers to incre^e the strength 
of the signal. The frequency of the 
oscillator is made to lie between 15,000 
and 100,000 cycles per second depending 
on the use to which the energy is to be 
put. For underwater sound applications 
the frequencies used are between 16,000 
and 26,000 cycles. 

The outgoing signal waveshape can 
be compared to an ICW signal. The 
vacuum tube amplifiers are usually 
transformer-coupled to the crystal. Fig. 
1 shows such a system. 

In exciting the magnetostrictive type 
of super-sonic transducer, two methods 
are in use.^ The first is essentially the 
same as the system shown in Fig. 1. A 
more popular system used with magne¬ 
tostriction transducers is the condenser 
discharge method of excitation. This is 
shown in Fig. 2 and Photo B. 

The condenser Cl is allowed to charge 
fully through the resistance R1 and 
through the winding of the magneto¬ 
striction transducer. As soon as Cl 
is fully charged, the keying relay 
closes. Condenser Cl is immediately dis¬ 
charged through the generator wind¬ 
ing and the rod vibrates at a frequency 
dependent upon its physical dimensions. 
These are made so the frequency will 
be In the super-sonic range. The oscilla¬ 
tion is of the nature of a damped wave 
having an exponential decay. 
































At one time keying: relays consisted 
simply of a pair of silver contacts. Since 
then an electronic keying relay having 
a much longer life and greater efficiency 
than the contacts has been developed. 
This electronic relay uses the strobo- 
tron tube and its associated circuits/ 

APPLICATION TO DEPTH FINDING 

Supersonics, like audible sounds, are 
reflected or refracted when they meet a 
medium of different density than the 



MAGNETOSTRiq'IVE ROO & WINDING-^ 

CGENERATOft) 

Fig. 2—Another fr^nsJucer-excitdtion system. 


one in which they are being conducted. 
This propertj’^ of solind waves has made 
possible their extensive use in detect¬ 
ing objects in a sound-conducting me¬ 
dium. The largest application of super¬ 
sonic waves is in the field of underwater 
sound. Equipment to measure the ab¬ 
solute depth of water beneath the keel 
of a ship has been extremely useful 
and almost essential, in some cases, to 
navigation. A typical depth finding 
equipment is shown in Fig. 3. It consists 



Fig. 3—Equipment of standard echo sounder. 

of two magnetostriction oscillator packs, 
one for receiving and one for transmit¬ 
ting, and the associated equipment 
needed to generate and detect the super¬ 
sonic waves. The signal is generated 
by a condenser-discharge ^apparatus and 
has a frequency of about 20,000 cycles 
per second. The receiving oscillator pack 
is connected to the input of a high-gain 
vacuum tube amplifier which is tuned 
to the frequency of the outgoing signal. 
The depth of the water is read directly 
o^ a calibrated rotating disc located in 
the indicator. Since the velocity of 
sound in water is known to be approxi¬ 
mately 4,800 feet per second, the depth 
can be most easily found by the equation 





S = 


X X t 


(Equation 1) 


where S is the distance from the hull 
of the ship to the bed of the ocean, v / 
is the velocity of propagation and t is 
the time required for the super-sonic sig¬ 
nal to travel from the transmitter to the 
reflecting surface and back to the re¬ 
ceiver. The velocity is dependent upon 
such factors as temperature, pressure 
and salinity, and for very accurate 
soundings these must be known. Equa¬ 
tion (1) reduces to S = 2,400 X t in wat¬ 
er. Therefore the depth is determined by 
multiplying a constant^by the time in 
seconds. Photo C is a depth indicator 
using a fixed light source to illuminate 
a rotating calibrated disc. The light 
source consists of a strobotron tube 
whose light discharge is very intense 
and whose light duration is in the or¬ 
der of a few microseconds. The rotating 
disc is driven by a synchronous motor 
at a known constant speed. If the disc 
were t A veiling at an angular speed of 
48 revolutions per second and the 
velocity of sound in water assumed to 
be 4,800 feet per second, then one revo¬ 
lution of the disc would represent 100 
feet of sound travel in water, or 50 feet 
of actual depth. In this manner, the 
disc can be calibrated around its periph¬ 
ery from zero to the maximum depth to 
be measured. (See “The Sonicator*^ in 
Radio-Craft, August, J946.) If the sig¬ 
nal is sent out at the moment the zero 
figure passes the indicator window and 
the returning echo is made to operate 
the light source upon its arrival, the 
figure that is illuminated on the disc 
will measure the depth of the water. A 
fixed scale and moving light sourc^ 
(Photo D) can also 
be used to indicate 
depth. Both sys¬ 
tems work equally 
well. 

Other Applications 

Supersonic 
equipment played 
a major role in 
submarine warfare 
during World War 
II. It has been re¬ 
sponsible for the 
detection of enemy 
submarines and 
underwater o b- 
jects, making pos¬ 
sible the accurate 
dropping of depth 
charges. JTaval un¬ 
derwater sound, 
known as sonar, is 
quite similar to 
the depth indicat¬ 
ing system already 
described except 
that the sniper- 
sonic signal is du 
rected in a hori¬ 
zontal plane rath-* 
er than toward the 
sea bed. 

Supersonics has 
also found applica-*^ 
tion in the field of 
metal Inspection 






Photo C—A depth Indicator with moving scale. 

for flaws.® A method has been devised 
whereby super-sonic detectors may, in 
certain instances, replace costly and 

TLAWFCH 

NSPECTION 


SUPtR'SONiC 

generator 

i DETECTOR 


CATHODE RAY 
OSCiaOSCOPE 


Supersonic casting inspection hookup. 


large X-ray equipment to inspect objects 
such as steel castings for imperfections. 
(Contitmed m page 67 ) 


Photo D—This type of Indicator has e fixed scale and moving light. 
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THE CINEMATIC ANALYZER 
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Tracer Speed 


T he new method that we are hap¬ 
py to explain here for the first 
time in the American radio press, 
was devised to permit the receiver 
repair technician to work faster and 
better. Compared with existing methods 
—including signal tracing—it is dis¬ 
tinguished by the precision and rapidity 
of the measures effected. Having an un¬ 
paralleled fiexibility, it is applicable to 
all the operations of repair, alignment 
and analysis of the essential character¬ 
istics of radio receivers. It offers the 
following advantages: 

1, Visualization of the signal in all 
stages of the receiver. 

2. Simultaneous readings of the sig- 
nar^ frequency and amplitude. 

3. Study of the receiver’s actual func- 
Honing. 

4. Possibility of calculating the ef¬ 
fective gain of each stage. 

5. Alignment according to resonance 
curves. 

This new method requires only one 


piece of apparatus, the cinematic an¬ 
alyzer. It is composed of two parts, the 
amplifier-modulator and the cathode-ray 
oscilloscope. 

The analyzer may also be used as a 
panoramic receiver. It then permits vis¬ 
ualization of all transmissions ^^on the 
air” at a given moment over a band of 
100 kc in any part of the spectrum, 
showing the relative intensities of the 
signals, fiuctuations caused by fading 
and their exact frequencies. 

THE INDUCTION WOBBLER 

In introducing the cinematic analyzer, 
a brief description of one of its essential 
elements should be given. This is the 
Bernhardt induction-varying device. It 
is an electromiignetic vibrator, the reed 
of which supports at its end a short- 
circuited turn (Fig. 1). This turn moves 
in the field of a coil which forms part of 
the oscillator tuned circuit. 

The currents induced in the single 
turn re-induce currents in the coil, 
thereby modifying its self-induction. 
This modification (or modulation) 
occurs at the vi¬ 
bration frequency 
of the ring. By so 
varying the induc¬ 
tance of the wind¬ 
ing, the frequency 
of the tuned cir¬ 
cuit of which it 
forms a part is also 
varied. Thus we 
obtain true fre¬ 
quency modulation, 
without the use of 
electronic methods. 
(It is of course un¬ 
derstood that the 
mechanical vibra¬ 
tor in the cinemat¬ 
ic analyzer may be 
replaced by an or¬ 
dinary reactance 
tube and circuit.) 

Photo A showsthe 
device. Note that 
the vibrating reed 
movfes between the 
pole-pieces of the 
electro -magnet 
without touching 
them. The electro¬ 
magnet is excited 
by CO-c y c 1 e a.c., 


rectified but not fiftered, from the high- 
voltage power pack« 

ANALYZER ANALYZED 

The analyzer is composed of the fob 
lowung elements (Fig. 2): 

a. Wide-band amplifier tuned to 460 
kc. 

b. Converter stage in which the sig¬ 
nals from the amplifier are mixed with 
those from the oscillator. 

c. Oscillator tuned to 877 kc, fre¬ 
quency-modulated over a range of plus 
and minus 60 kc by the mechanical fre¬ 
quency w'obbler described above. 

d. Highly-selective amplifier, tuned 
to the converter's intermediate fre¬ 
quency of 417 kc (877—460=417). 

e. Cathode-ray tube with its own pow¬ 
er pack and the usual brightness, fo¬ 
cussing and vertical and horizontal po¬ 
sitioning controls. 

The output of the last amplifier is 
applied to the vertical deflection plates 
of the cathode-ray tube. Its sweep is ef¬ 
fected by a 60-cycle voltage synchro¬ 
nized with that which determines the 
modulation frequency of the oscillator. 

Besides these elements, which com¬ 
pose the analyzer proper, the apparatus 
includes, before the input of the 460-kc 
amplifier, all the high-frequency por¬ 
tion of an ordinary receiver (r.f. tuning 
section, converter stage and i,f. trans¬ 
former tuned to 460 kc). This section, 
represented within the dotted lines in 
Fig 2, serves to receive radio signals 
w'hich are subsequently visualized on 
the cathode-ray tube screen (panoramic 
reception)* 

OPERATING PRINCIPLES 

Let us apply a 460-kc signal to the 
input marked R.F. The 877-kc oscillator 
with its 60-kc modulation^ produces 
a beat frequency of 417 kc, always mod¬ 
ulated by ± 60 kc. In other words, we 
obtain a variable frequency, which twice 
in each 1/60-second period of modula¬ 
tion, passes through the mean value of 
417 kc to which the following selective 
amplifier is tuned. 

As the signal passes 417 kc each 
time, it enters the selective amplifier, is 
there amplified and causes a vertical 
elongation of the spot on the cathode-ray 
tube screen. This elongation occurs al¬ 
ways at the instant the spot — in the 



The heart the Instrument Is this mechanical frequency modulator. 
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course of its horizontal sweep—finds 
itself at the center of the screen. In 
effect, the analyzer must be rig^idly 
calibrated once for all so that the image 
is centered when a frequency of 460 kc 
is applied to the input R.F. The figure 
traced out by the spot is shown at A 
in Pig. 3. Its envelope represents the 
resonance curve of the 417-kc amplifier, 
symmetrically folded over the screen's 
horizontal axis. 

(In the practical cinematic analyzer, 
the aigrnals are detected by a diode be¬ 
fore being applied to the screen, so the 
image appears only above the horizontal 
diameter and traces only the outline of 
the curve.) 

Now, instead of 460 kc, let us apply 
at the input marked R.F. a frequency 
of 410 kc. This produces an i.f. of 417 
kc only at the instants when the oscil¬ 
lator reaches the lower limits of its 
modulation, equal to 877—60=827 kc 
(827—410=417 kc). Elongation of the 



Fig. \ —Components?^ of frequency wobbler. 


spot therefore occurs at B in Fig. 3, 
that is, at the extreme left end of the 
horizontal sweep. 

Equally, if a frequency of 510 kc is 
applied at R.P., the intermediate fre¬ 
quency of 417 kc is obtained only at 
the instants when the oscillator passes 
through its highest frequency, 927 kc. 
The resulting image, displaced in time 
over one-half cycle of the modulation, 
appears at C (Pig. 3). 

Thus, for every frequency between 
410 and 510 kc, an image will be pro¬ 
duced which will occupy a position on 
the screen between B and C. The hori¬ 
zontal axis of the tube may therefore 
be calibrated in frequency; and the 
analyzer itself becomes a frequency 
meter. 

The band of frequencies from 410 to 
510 kc was chosen because it contains 
all the values to which superheterodyne 
i.f.'s are ordinarily tuned. Upon apply¬ 
ing the intermediate frequencj; of a re¬ 
ceiver to the input one may read its fre¬ 
quency immediately. At the same time, 
the height of the image indicates the 
amplitude of the signal. Tkus the ap¬ 
paratus serves equally as a voltmeter 
of high sensitivity. 

RADIO-CRAFT for DPCEMBE 


Fig. 2—Block diagram 
of frequency wobbler. 
Posts r.f,, kf. and a.f. 
are connections for 
inserting or tapping 
out test signals. 


It is this double role of frequency 
meter-voltmeter which is put to profit¬ 
able use in the innumerable applications 
of the cinematic method, of which the 
following are among the most char¬ 
acteristic : 

PANORAMIC RECEPTION 

The receiver which forms a part of 
the analyzer has a very broadly-tuned 
input circuit. For the rest, it converts 
the frequency of stations 
received to the i.f. of 460 
kc. 

Connecting an antenna 
and ground to our re¬ 
ceiver, we get a 460-kc 
signal at the analyzer in¬ 
put whenever the re¬ 
ceiver is timed to a sta¬ 
tion. This gives us, con¬ 
sequently, an image A*at 
the center of the screen. 

At the same time, the 
input also admits signals 
on neighboring wavelengths. Suppose, 
for example, the receiver is tuned to 
10,000 kc (30 meters). The local oscil¬ 
lator is therefore tuned to 9,540 kc, giv¬ 
ing an i.f. of 460 kc. But if the antenna 
intercepts a signal of 10,025 kc, this 
signal also reaches the converter, and 
superimposed on the 9640 kc of the 
oscillator, produces a beat frequency of 
10,025—9,640=486 kc. 

This new frequency causes an image 
to appear between A and C on the 
cathode-ray tube screen. It is displaced 
25 kc with regard to 460 kc, just as 
the original signal frequency is dis¬ 
placed 25 kc with regard to the fre¬ 
quency to which the receiver is tuned. 

Obviously, all transmissions removed 
less than 50 kc from the tuned fre¬ 
quency of the* receiver will appear as 
images along the horizontal axis of 
the screen. Their position along this 
axis depends on the frequency. The 
height of these images depends in part 
on the original signal strength and in 
part on the attenuation caused by the 
input circuit (on off-tune signals). 

Panoramic reception may also be ob¬ 
tained wnthout the ‘‘receiver” section of 
the analyzer. It is necessary only to 
connect the input R.F. to the plate of 
the converter tube of any superhetero¬ 
dyne to get the same result. 

STUDY OF RECEIVER R.F. SECTION 

To study that part of a receiver be¬ 
tween the antenna and the i.f. input, 
connect it in place of the analyzer's “re¬ 
ceiver.” The converter plate is simply 
connected to the input (R.F.) of the 
analyzer, as indicated in Fig. 4. By 
tuning the receiver to a signal, either 
from a broadcast station or a signal 
generator, we should see an image ap¬ 
pear at A. Its absence proves the exist¬ 
ence of a defect in the r.f. end of the 
receiver. 

By applying a signal directly to the 
converter grid, the input r.f. circuits arq 
eliminated. If the image appears, the 
input circuit is at fault. If not, the 
oscillator must be blamed. 

A signal at the desired alignment 
frequency (say 1400 kc) is applied to 
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the aerial and ground posts and the 
pointer set at that frequency^ on the 
dial of the receiver. If the image ob¬ 
tained does not appear at the point on 
the screen corresponding to the i.f. of 
the receiver, the appropriate element of 
the oscillator circuit is adjusted (trim¬ 
mer for the high end of a band, padder 
or magnetic core for the low-frequency 
end) till the image is moved to the 
correct place. The r.f. input circuits 
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460 KC AMP. 

Ifreq.chanoer 
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R.F.& MIXER 

— 1 877-460 = 



SECTION 

■wide bandpass 

1 4I7KC 


VERV SELECTIVE 



are then adjusted by their trimmers to 
obtain maximum height of the image. 

SELECTIVITY CURVE 

After having tuned the receiver to a 
frequency supplied by the generator, 
and without touching any of the re¬ 
ceiver controls, the generator frequency 
is varied above and 
below that to which 
the receiver is 
tuned. Height of 
the images p r o- 
duced to the righ^ 
and left of the 
point correspond¬ 
ing to exact res¬ 
onance is dimin¬ 
ished more or less, ^ indicator, 

according to the degree of mistuning. 
The curve traced by the tips of these 
images constitutes the selectivity curve 
of the receiver's r.f. section. 

Note also that the analyzer permits 
measurement of rejection of image- 
frequency signals. As the tuning of the 
receiver is varied, elongations produced 
by frequency-images move along the 
screen in the opposite direction to those 
made by normal signals. 

STUDY OF I.F. CIRCUITS 

Trouble shooting: By connecting the 
input r.f. successively to various cir- 




Fiq. A —Receiver mixer analysis connection. 

cuits in the i.f. amplifier, the defective 
element is located by elimination. 

Alignment: Is accomplished by in¬ 
creasing to a maximum the height of 
the images fornied on the screen. 

Resonance Curves: It is understood, 
that, to obtain resonance curves, it is 
necessary to use a frequency-modulated 
generator. Suck a generator exists, in 
(Continued on page 66) 
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AMATEUR RADIO W2IXY 



Dorothy was engaged 
in a QSO with a British 
station at the Instant 
this photo was 
snapped. 'Captain 
Horace Hall, her hus¬ 
band, is seen logging 
a few notes on the 
transmission. Note 
setup for indicating 
the moon's phases. 


A mateur radio station W21XY 
has available four transmit- 
ters. They are one: one kilo- 
^ watt commercially built by 
Erco Company of Long: Island; the rTf. 
tube lineup is an RK39 into an Eimac 
lOOTH into a pair of Eimac 250TH. 
This crystal-controlled transmitter is 
used on the 14 and 28 me phone. The 
second transmitter is a commercially- 
built 60-watt input rig, utilizing a pair 
of T20*s in the final sta^. The third 
‘‘baby” runs at 40 watts input with an 
816 in the final. Last but not least is the 
100-watt job—home grown — using an 
807 into a pair of 809's in the final stage. 
All rigs are crystal controlled — no elec¬ 
tron-coupled oscillator is used on any 
rig and none is found to be necessary. 

Eleven receivers, ranging from the 
most modern in design to the garden va¬ 
riety, are scattered around the shack. 
,Four National's; three RCA; one Gen¬ 
eral Electric; one Federal; one Pilot; 
and one hand made. The two HRO’s are 
used exclusively for communication pur¬ 
poses—but band-spreading them has not 
been found to be necessary, and oper¬ 
ating them “straight” has been found 
very effective, as after a CQ, a quick 
check of the entire band is possible and 
several DX calls can be answered simul¬ 
taneously* 

Thq recording equipment consists of 
one high-fidelity recorder which uses 


sixteen-inch embossed discs. Three other 
recorders are also used, mainly for 
speech and amateur c.w, signals. Since 


^ M ■ mmm m 

1 ° Perhaps the most outstand- ■ 

ing Y.L. in the United States | 
a is Radio Amateur Dorothy g 

I HalL Starting in radio in I 
1929, she is known in rodib | 
■ amateur circles all over the ■ 

■ world os America's No. 1 fe- I 
mole radio holm. I 

■ Amateurs from all coun- ■ 
tries, when in America, wont I 
g to see her in person. J 

I On Q busy day her station ■ 
handles ihessoges thi^oughout | 
■ the world. ■ 

I At one time a chief opera^ I 
tor for the Telephone Com- I 
! pony, she now runs the two- S 
I way radio department in the I 
g Alarm Bureau of the New ^ 

L York Fire Department. ■ 
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1938 W2IXY has made hundreds of re¬ 
cordings of amateurs and played back 
their transmissions—indisputably ac¬ 
curate reports can be given to stations 
which 'are contacted by radiophone. 

The radiating 
system in use at 
\V21XY is possibly 
the most important 
feature of the sta¬ 
tion. Considerable 
work, time and 
study were neces¬ 
sary before it 
reached the stage 
of perfection. 
There is absolutely 
no “haywire” in 
the station and the 
antennas are a 
thing of beaut>^ 
A detfwled de.scrip- 
tion has never ap¬ 
peared in print but 
now we shall break 
down and give full 
details. 


The latitude and longitude of W2IXY * 
is: 40 degrees — 40 minutes—15 seconds 
north; 73 degrees—45 minu^s—30 sec¬ 
onds west. There are two steel towers, 

66 feet, 6 inches high and 86 feet apart- 
The true bearing from tower to tower is 
north 10 degrees 30 minutes west. The 
antennas between these towers—for the 
14 me band—is four half-waves in ^ 
phase, which is broadside with a bear¬ 
ing from the center: north 78 degrees 
thirty minutes east and south 78 de¬ 
grees thirty minutes west. The antenna 
has world-wide coverage—proof of its 
consistency of performance were the 
schedules maintained between \V2IXY 
and McGregor Arctic Expedition; Byrd 
Expedition; VU2CQ, Bombay, India; 
Gatti Expedition to tfie Congo; and the 
historical schedules with VR6AY, 
Pitcairn Island. There is no reflector or 
directors. It is not a beam and it does 
not rotate* The vital part of the radia¬ 
tor is the feed line. It is an open line 
34 feet 5 inches long, of No. 14 wire 
with 6-inch spacers < 625-ohm) be¬ 
tween the upper and lower portion of 
the antenna. From the lower section the 
feeders are 17 feet (626-ohm) into two 
aluminum half-inch bars 17 feet long 
— spaced one and a half inches. From 
these bars to the transmitter there are 
two copper bars half inch in diameter 
three feet long. The copper bars are 
used to tune up the antenna by squeez¬ 
ing them in or widening them and tun¬ 
ing the antenna ^or the lowest reading 
on-the antenna meter. 

There is a second antenna — a simple 
rotary — no reflectors or directors—^5 
feet above gi-ound, 625-ohm feed line. 
This antenna is used for local and 
United States contacts. 

ORIENTING THE ANTENNA 

The antenna is clearly .explained in 
Fig- 1* It should be so erected that its 
best transmission is in the desired direc¬ 
tion. Do not try to line up your antenna 
by a compass, as any old salt will tell 
you that you must have some special 
knowledge of this instrument. No com¬ 
pass points to the true north. All com¬ 
passes Jn and around the New York 
area have an error of twelve degrees to 
the west, for example. This is known as 
compass variation. We recommend that 
the average amateur line up his antenna 
by locating the North Star, then locat¬ 
ing south, east and west. 

It is not likely that a station on the 
same meridian of latitude as you is due 
east or west. If it is any distance away, 
it certainly is not! For example, if it 
is half-way around the earth it is due 
north of you. If you want to work a 
certain ar^a of the earth use a big globe 
and a piece of string to ascertain its 
true bearing—or ask a navigator. 
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On November 16, 1946» when some of 
the amateur frequencies were released 
—28 me in particular—W2IXY went on 
this band. The antenna used was six 
half waves in phase—stacked two over 
two—^‘‘and then another two^'—said an¬ 
tenna was erected between the steel tow¬ 
ers. Schedules were maintained with the 
GI& overseas. W2NVD and W2NBH 
(themselves ex-Gis) ably assisted the 
station to maintain regular schedules. 
It was found that from 8 am to 2 pm 
consistent transatlantic contacts could 
be established and maintaii^ed over a 
period of hours with this radiating sys¬ 
tem. The 20-meter simple rotary was 
also used at off times for contacts with 
the States and local rag-chewing. 

Since the ban w^as lifted on the apia- 
teur bands, W2IXY has operated 100 
percent phone on 10 and 20 meters. As 
GI schedules are maintained on both 
bands not too much time or effort has 
been given- to pulling in or working 
rare ones, but WAG (worked all conti¬ 
nents) has been accomplished many 
times over. 

In April 1941 the station's receivers 
and antenna system ‘‘went to war”—act¬ 
ing as official monitoring station for the 
Australian government shortwave 
broadcasts. This work is still being car¬ 
ried on very successfully by Captain 
HaiJl and considerable data relating to 
short wave transmissions and reception 
has been compiled over a long period of 
time. Before the British Broadcasting 
Corporation had completed arrange¬ 
ments for their own monitoring setup 
the work was also done with the receiv¬ 
ing equipment of this station. 

WHO IS DOROTHY? 

As to the operator, possibly someone 
else should tell that story, but here is 
an outline of the main facts: 

Became interested in shortwave radio 
in the late '20’s, due to activities of the 
OM, who, while nev^er an amateur, was 
always an enthusiastic shortwave list¬ 
ener and writer (column in New York 
Sun), Heard first foreign stations on 
the old Pilot Wasp. Attended hamfest 
in 1934, sitting at table where every 
other woman held license, and re¬ 
solved to become an amateur as well. 
Studied code and took the examination 
within the year, receiving Class-B li¬ 
cense. Broke in on 160 meters, and ex¬ 
actly one year later received Class-A, 
starting on 20-meter phone immediately 
and remaining mostly on that band ever 
since. 

Other radio activities include teach¬ 
ing code to pre-inductees for New York 
University, and working eight hours 
daily for the last three years for the 
New YortFire Department No. 40 at 
WNYF. 

Listed is a brief outline of various 
contacts made by the station: 

October 9, 1935: Station received Class B license; 
bandied Johnstown Flood Traffic (A.R R L 
commendation.) 

November 4, 1936: Station received Class A 
license. 

January, 1937: Located CapUin Loch’s Expedi¬ 
tion which Wa.s Reported lost in the Andes- 
January, 1937: Received first W.A.C. on phone 
issued in Second District. 

February, 1937: Carried daily schedules with 
Baffin Bay Expedition. 

March. 1937: Received first W.B.E. (Worked 


British Empire )l certliicate on phoSO for a 
woman in the entire world. 

0<^ber, (937: McGregor Expedition scheduled 
for traffic handling 

November, 1937: North West River Expedition 
scheduled—traffic handling. 

February, i938 :Rebroadca8t W2DKJ • who was 
flying 10.000 feet in an airplane over Long 
Island and working on 6 meters—100 per cent 


QSO with London. England. 

March, 1938: Established first contact with Pit¬ 
cairn Island. 

March, 1938: Retransmitted W2GNJ (who was 
operating on 5 meters) to five capitals of 
Europe. 

Marchf 1988: Emily McCoy spoke to her family 
on Pitcairn Island for the first time in 42 
years. 

July, 1938: Pitcairn Island SOS handled; NBC 
broadcast from W21XY over coast-to-coast and 
short wave direct contact with Pitcairn, 

August, 1938: Received Public Service certificate 


from ARRL for Pitcairn work. 

November. 1988: Received A1 operators certificate 
from ARRL. 

April. 1939: Russian fiiere located for WOR. 

May, 1939 : Handled Sarabia flight—commenda¬ 
tion from Mexican government. 

July, 1939: Handled Ck>mmander Gatti’s traffie 
from Africa. 

September. 1939: Represented amateurs on De- 


Forest Day at the New York World's Fair. 
Requested by the Pioneers Wireless Operators 
Association. 

February, 1940: Byrd Expedition. 

April, 1940: Handled messages between Col. 
William DonOvan and his wife who was 
aboard the ’‘Yankee’* in the South Pacific, 

June, 1940: Received ’’Worked All States” certifi¬ 
cate. 

Jane, 1940: Cocos Island Expedition, 

April 15, 1941 : Station receiving equipment went 
to war for the Australian government—official 
monitoring post. 



Nof all the equipment in this amateur's dream of Paradise could be got into the photograph. 
There is another transmitter at the desk's right af»d a recorder at the other side of the room. 



LAI.= 4U*4U'I5N. LONG.:73r.45-30 W. 

notett: the copper bars are squeezed together as required to tune the ant. 

Fig. I—Design features and dimensions of the antenna at W2IXY. 
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PRIVATE AIRCRAFT RADIO 



Miniature Equipment Increases Smati Aircraft Flying Safety 


A PRIVATE aircraft radio with 
all the features of radios pre¬ 
viously used only on large 
commercial planes at a frac¬ 
tion of the cost is the claim made for 
the new Motorola ‘^Navigator'^ Radio 
by its designer, Donald H, Mitchell, of 
Galvin Mfg, Corp. 

The ^‘Navigator” is a single, self- 
contained, transmitter and receiver in¬ 
corporating features which are very inv- 
portant to the itinerant flyer using the 
Radio Aids to Navigation as provided 


by the United States Government. These 
are Beacon-Broadcast-Tower reception 
with automatic tuning, Marker Beacon, 
Radio Compass and loud speaker recep¬ 
tion, The range of the transmitter is 
approximately 25 to 30 miles, depend¬ 
ing upon altitude and atmospheric con¬ 
ditions. The receiver range is equal to 
or better than the best commercial re¬ 
ceivers used by airlines and transports. 

Among other features of the Motorola 
‘‘Navigator'^ are: beam reception by 
push button, with six push buttons that 
can be instantly 
and easily reset 
while in flight 
without the use of 
tools; 75-inegacycle 
marker reception; 
and automatic reel¬ 
ing antenila. Upon 
reaching cruising 
speed, the antenna 
automatically reels 
out, and on return 
to gliding speed, 
automatically re¬ 
tracts and retunes 
the transmitter. 

Three - band re¬ 
ception — beacon 
band (200-400 kc), 
broadcast band 
(635-1G20 kc), and 
7 5 egacycle 
marker band is 
available. Both Fan 
and "Z'' markers 
can be heard con¬ 
currently with the 
beam or other sig¬ 
nals being received. 
The teardrop loop 



Photo A—Front view of Navigator, showing all Operational controls. 



Fig. I—Accessories lor the equipment. Installation ol the trailing ^ntenna is shown above. 


is statically shielded and remotely con¬ 
trolled with control and azimuth indica¬ 
tor on radio set panel. 

Interphone communication between 
pilot and passengers can be carried on 
while receiving radio signals. Passen¬ 
gers use the same type headset assem¬ 
bly as pilot. A switch is located in 
back of the set to disconnect passenger^s 
microphones. These are automatically 
disconnected when the press-to-talk but¬ 
ton on the transmitter is operated. 

The transmitter has a 25 to 35 mile 
range, 10 watts of power. A lip micro¬ 
phone ' is attached to a light-weight 
head-set. 

The transmitter, receiver and power 
supply are in one compact unit, size 
4% X 6 X 9 Mj inches deep. Weight 12 
pounds. (The entire radio equipment 
weighs only 21.34 pounds.) 

A Range-Talk switch applied auto¬ 
matic volume control to. the receiver, 
making it unnecessary to adjust volume 
control when taxiing or circling the con¬ 
trol tower. 

The apparatus is pictured in Photo A. 
In this small housing is contained the 
entire radio equipment, except antenna, 
headphones and loud-speaker. In the 
central lower portion of the panel are lo¬ 
cated the six push-buttons that can be 
reset to a new station instantly. Com¬ 
plete reset can be made in flight with 
one hand, no tools being required. The 
call letters on each push-button can be 
changed at the same time of resetting 
merely by rotating discs which contain 
the entire alphabet. 

The manual tuning knob is located in 
the lower right corner with the tuning 
dial indicator above it. The band selec¬ 
tor switch is above the tuning indicator. 

In the lower left corner is the loop 
control knob with the radio compass dial 
indicator for loop azimuth above it. 
Calibration Is in .^egrees bearing, to 
right or left. 

The 75-megacycIe switch located in 
the center just above the push-buttons. 
By throwing this switch to posi¬ 

tion, the modulated tone of both Fan 
and markers are heard concurrent¬ 
ly with the beam or other signal being 
received. The dial light is located just 
below the volume control knob. It is acr- 
cessible from the front and can be 
dimmed by merely rotating the cover to 
right or left to complete cut-off. 

Above the volume control is the 
loud speaker-headphone switch. When in 
“Speakeri^ position, this switch turns on 
(Conthmed on page 57) 
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ANTENNA PRINCIPLES 

Part Simple tlipole Antennas an4l Transnussion E,ines 


N ot many years ago, any conduc¬ 
tor strung outdoors for the 
transmission or reception of ra¬ 
dio signals was an anten'na. All 
of them looked practically alike and 
the dimensions of most receiving an¬ 
tennas were determined by the dis¬ 
tance between convenient supports for 
their ends. All this changed with the 
general migration to short waves and the 
introduction of FM and television. The 
urgent necessities of war and the in¬ 
creasing use of microwaves produced 
types of antennas hitherto nevoi* seen. 

Today, each antenna is designed for 
the particular type of transmission or 
reception with which it is to be used. An 
antenna which is satisfactory for nar¬ 
row-band broadcasting is not good for 
broad-band FM or television. Highly 
directional systems are used in the hor¬ 
rible QRM of the amateur bands to 
bring in distant stations that would be 
otherwise inaudible. 

Feeder systems have been vastly im¬ 
proved. High-powered stations use effi¬ 
cient feeder methods to eliminate appre¬ 
ciable losses of power, while low-pow¬ 
ered stations have been enabled to make 
better use of the limited energy at their 
disposal. 

HALF-WAVE ANTENNA 

The half-wave antenna (Fig. 1) is 
the most common, both for transmission 
and reception. Its popularity is well de¬ 
served—it is the shortest and simplest 


f 



aggerdied to be visible in the sketch. 


antenna which can give excellent re¬ 
sults, It is also directional to some ex¬ 
tent. 

The actual construction of a short¬ 
wave antenna of this type is shown in 
Fig. 2, It is designed for 10- and 11- 
meter operation. The aluminum sections 
can be telescoped to some extent to tune 
the antenna to the correct length for 
reception of any frequency within its 
range. Table I includes a length-vs,- 
frequency chart for the 10-meter band. 

When the antenna is excited by an 
r.f, voltage, electrons flow alternately 
in one direction, then the other, as 
shown by the arrows in Fig. 3-a, at the 



frequency of the alternating current. 
As the current from the source starts 
to flow in one direction, electrons are 
forced up one of the feeders and along 
one half of the antenna toward the end. 
At the same time electrons 
are drawn down the other 
feeder and away from 
the other end of the an¬ 
tenna. As the 
alternating volt¬ 
age reaches its 
maximum, large 
numbers of elec¬ 
trons are piled 


Fig, 2—A commercial dipole for short waves. 


up at one end of the wire, resulting 
in a Jiigh negative charge, while the 
other end is equally positive. This is at 
the time when the largest amount of cur¬ 
rent is flowing up the feeders and Into 
the center of the antenna. As the current 
has no place to go, it decreases gradu¬ 
ally toward the ends of the dipole, while 
the voltage rises correspondingly. Cur¬ 
rent fluctuations may be visualized with 
the help of a rubber band fastened 
between two supports, as shown at 
Fig, 3-b, The points A, B, C, and D 
represent the cun*ent on successive por¬ 
tions of the antenna when no current is 
supplied from the feeder; A, F, G and 
H when maximum cuVrent is supplied. 
The various other lines show the amount 
of cun^ent at each point on the antenna 
at different parts of the cycle. 

Since no current can flow at the ends 
of the antenna (because it has no place 
to go) the piling up of electrons creates 
high voltages. Voltage distribution on 
the antenna may also be illustrated sim¬ 
ply by a strip of spring steel clamped 
at the center and set into vibration 
(Fig, 3-c), There can be little voltage 
difference at points near the center of 
the antenna, since at these points cur¬ 
rent would flow to equalize any ditfer- 
ence. At the ends, the amplitude is 
great, as may be seen by comparing the 
points A, B and C with the same points 
E, F and G when maximum current is 
moving into the antenna. Fig, 3-d shows 
(maximum) voltage and current dis¬ 
tribution along a half-wave antenna, 
and is a figure often used, 

ELECTROMAGNETIC FIELD 

The oscillating r.f. current is sur¬ 
rounded by a magnetic and electric 


field wFi^tr increases and decreases in 
strength as do the voltages and cur¬ 
rents which set it up. This field travels 
away from the an¬ 
tenna at the speed 
of light. The maxi¬ 
mum electromag¬ 
netic field is radi¬ 
ated from current- 
loop points (points 
of greatest c u r- 
rent) such as the 
center of a half¬ 
wave antenna. As 
a result the great¬ 
est power is sent 
out at right angles 
to the antenna. Of 
course, it can re¬ 
ceive best from the 
same direction. A 
radiation or recep¬ 
tion pattern looks like a doughnut with 
the antenna passing through the hole 
(Fig, I). 

A vertical half-wave antenna is best 
to communicate in every horizontal di¬ 
rection because its doughnut-shaped 
pattern is a horizontal one, and little 
power is lost by upward or downward 
radiation. When using a horizontal an¬ 
tenna the doughnut is vertical and is 
more effective in two opposite directions. 

When used with a low-impedance 
feeder the connection must be made at 
the center of the antenna. Therefore "Ihe 
system is actually two wires insulated 
from each other to allow for feeder con- 
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nection. This gives it the popular name 
dipole* 

Up to this point it has been con¬ 
sidered that the antenna radiation pat¬ 
tern is always an ideal doughnut shape. 
This is not exactly true. The earth is a 



very good mirror for radio energy and 
if the antenna is not as high as it should 
be, there are actually two sources of 
power, the antenna and the reflection 
from the ground. The resultant pattern 
is the sum of these two. Therefore a 
vertical antenna no longer has* a hori¬ 
zontal pattern. Instead, the end of the 
doughnut tends to be deflected upward 
because of the reflections. This means 
that power is lost and the effective ener¬ 
gy is decreased. In general, the antenna 
should be constructed at least one wave¬ 
length (and preferably more) above the 
earth. 

ANTENNA FEEDER’ SYSTEMS 
To properly supply (or absorb> energy 
from the antenna, the feeder must be 
of the correct impedance to match it. 
Circuit theory shows that a Jow im- 



Fig. 4—Differenf types of transmission lines. 


pedance exists across the ends of a 
series-tuned circuit and that a parallel- 
tuned circuit Fias a high impedance 
across its terminals. Therefore such 
tuned circuits may be used to sppply 
power with the correct impedance de¬ 
pending upon whether we wish to feed 
the antenna at an end or exc'ite it at the 
center, 

A voltage-feed system is one which 
connects to the antenna at a voltage 
loop (usually the end of the antenna). 
A current-feed is one which connects at 
the center of the wire. The first requires 
a high-impedance feeder, and the second 


needs a low fFnpedance. The circuits 
shown in Fig. 4 operate at maximum 
efficiency because the impedances are 
correctly matched. Unfortunately, we 
cannot construct the antenna high above 
ground and still feed it directly. Most 
transmitters are located near the earth. 
Antenna and transmitter must be con¬ 
nected by a feeder. 

Feeders may be of various types, de¬ 
pending on the height of the antenna 
from the ground and a number of other 
factors. If an antenna is a half-wave¬ 
length high (approximately) another 
half-wavelength may be dropped from 
one end and the tank coil connected to 
directly or through a coupled circuit, as 
in Fig. 4-a. Since the end of the feeder 
will be a voltage loop, or high-impedance 
point, a parallel-tuned circuit is used. 
This tuned circuit may also be used to 
compensate for differences from a half¬ 
wave in the feeder length, as by varying 
the tuning, the feeder can be made to 
“look"' A little longer or shorter to the 
transmitter. 

A feeder of this type is actually part 
of the antenna, and radiates witlr it.- 
Since we often wish have all the 
radiation from the antenna itself, a 
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Table II—Characteristics of twin-lead cable. 


feeder wire parallel to the first is used, 
as in Fig. 4-b. This makes our feeder a 
second dipole, folded on itself. Because 
the wires are so close together, the field 
set up at any point on one wire is neu¬ 
tralized by that set up at the same point 
on the other one, and the feeder does not 
radiate. 

If the antenna is a quarter-wave 
high, more or less, the current-fed feed¬ 
er of Fig. 4-c may be used. The tuning 
arrangement again compensates for 
slight differences in feeder length. Cur¬ 
rent-fed antennas work well with the 
same type of feeders, as shown in Fig. 
4-d, which represent a line a quarter- 
wave long. Since the ends of the feed¬ 
ers are at voltage loops, parallel tun¬ 
ing is used. If the feed-line were ap¬ 
proximately a half-wave-length long, a 
series-tuned circuit like that of Fig. 4-c 
would be used. 

Note that a voltage loop riiay ap¬ 
pear somewhere along the feeders. Such 
a point requires especial care to de¬ 
crease loss of energy due to leakage. It 
is best not to use spacers at this point 
but to introduce them some distance 
away. 

Actually, these feeders are an ex¬ 
tension of the antenna proper along 
which the alternate loops and nodes 
(standing waves) can be passed on. 

The above systems are called resoyiayit 
feeders. They are simple and require 
only resonating the tuned circuit to the 
frequency being used. No thought need 
be given to actual impedance values so 
long as the connection is made at the 


proper node or loop. The disadvantage 
is the high voltage which may appear 
at certain points along the feeder. 
Therefore, resonant feeders are of the 
open type, that is, spaced wires proper- 
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Fig. 5—Matching 
impedance with an 
open-wire fanned- 
out 600-ohm line. 
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ly insulated and kept away from other 
structures. The use of two leads pre¬ 
vents radiation because the field due to 
one wire is opposite to that of the 
other. The current in each feeder must 
be equal. Thermocouple meters or other 
indicators may be used for this pur¬ 
pose. Generally two are used, one in 
each lead, although one may be switched 
into one lead or the other. Flkshlight 
bulbs may also be used in the leads to 
indicate balanced cuiTents. They may 
be shunted across equal lengths of feed¬ 
er, and w^hen they indicate equal bril¬ 
liance the adjustment is correct. 

The tuned or resonant feeder attaches 
to an antenna at the center or end—at 
a point of zero or infinite impedance. 
By attaching to the antenna at an in¬ 
termediate point whose impedance 
matches that of the transmission line, 
tuning may be dispensed with. The 
standing waves (fixed voltage and cur¬ 
rent nodes and loops) no longer appear 
on the line, which may be of any con¬ 
venient length. 

The characteristic impedance^ of a 
line depends on a number of factors, 
chief of which is spacing between con¬ 
ductors and -theif diameter. A common 
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Fig. 6—Two types of popular co-axial cable. 


impedance is 600 ohms, the lines being 
spaced 75 times their diameters, com¬ 
monly four to five inches apart. To con¬ 
nect this line to an antenna, the method 
shown in Fig. 5 is used. The gradual 
“fanning'' out ofT;he 600-ohm line to a 
point on the antenna where a 600-ohm 
impedance is found is to prevent reflec¬ 
tions which would be caused by sudden 
^nismatch, All dimensions are given in 
the figure. Note that a “half-wave” an¬ 
tenna is actually cut slightly shorter 
than a half-wave long, to compensate 
for effects due to capacity to earth and 
to the wire thickness. (An infinitesimal- 
(Contirmed on page 64) 
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WAVE AND PULSE COUNTER 

A Dit^ect-'Reading Device for Ail Waveforms 


T he frequency of pulses and 

square waves can be measured by 
the use of a simple electronic cir¬ 
cuit. Radar and television equip¬ 
ment make extensive use of these pulses 
and square waves of voltage. 

The method is one in which a charged 
condenser is caused to discharge by the 
input pulses to be measured. The aver¬ 
age condenser current, as read on a 
meter, is converted into pulse repetition 
frequency. 

To measure Jkhe frequency of wave 
forms ^t various amplitudes, they must 
first be amplified sufficiently, and then 
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Fig. I—The clipping circuit reduces waves of 
widely different amplitudes to one level. 


clipped or limited to unifomi amplitude 
when fed to the counter, A series of 
pulses having an amplitude of, say, two 
volts will be amplified sufficiently to 
cut off a tube operating at zero bias. 
This will produce a certain amount of 
plate voltage swing. 

If series of pulses having an ampli¬ 
tude of 20 volts were also amplified, 
they would also drive the zero-biased 
stage to cut-off, and produce the identi¬ 
cal amount of plate voltage swing as 
did the two-volt pulses. 

Fig. 1 represents three pulses of dif¬ 
ferent amplitudes, pulses A, B and C, 
applied to the grid of the clipper stage 
at different times. This stage is zero 
biased, which means that the grid and 
the cathode are at the same potential 
with no input signal being applied. 
When a pulse which is actually d.c., but 
varying in potential, such as may be 
developed on the plate of a tube, is put 
through a coupling condenser to the 
grid of the next stage, the pulse then 
becomes a.c., since it fluctuates above 
and below the zero voltage axis. 

When the first positive alternation 
hits the grid, the grid-cathode resistance 
is reduced, the grid current quickly 


charges the grid condenser to a voltage 
practically equal to the peak of the 
positive input. The condenser voltage 
then acts as a bias, shoves the operat¬ 
ing point from zero into the negative 
portion of the eg-ip curve. The signal 
has to swing about this new operating 
point. Thus the gain of the stage is re¬ 
duced, and only the peak of the posi¬ 
tive input can drive the grid positive 
(just a trifle above zero). If the input 
voltage is increased, the condenser volt¬ 
age increases, the bias increases, and 
the signal now varies about the greater 
bias. See Fig. 1, 

This action is called grid clipping. 
The clipping for pulses of various am¬ 
plitudes takes place always at approxi¬ 
mately zero. 

In Fig. 1 pulses A, B and C each 
drive the grid above zero (positive), 
and below (negative), beyond plate 
current cut-off. Due to the grid clipping 
of each pulse at approximately zero, 
and.^the tube being cut off, only the 
shaded portion of each pulse (Fig. 1, 
grid voltage waveshape) will affect the 
plate current and therefore, plate volt¬ 
age. Note that these shaded portions of 
each pulse all have the same amplitude 
even though the original pulses were of 
different amplitudes. Therefore, the 
plate voltage waveshapes will all be of 
the same amplitude regardless of input 
signal strength, provided that the mini¬ 
mum signal input is large enough to 
bring the stage to cut-off. This is as¬ 
sured by a previous amplifier. 

Referring to the block diagp^am of 
Fig. 2, we see that either a small posi¬ 
tive pulse or a larger one will be ampli¬ 
fied by the first stage which is operat¬ 
ing class A. 

The output voltage waveshape from 


s^tor Rl make up the short time-con¬ 
stant circuit needed for differentiating. 

These very narrow peaked waves are 
applied to the grid of the thyratron 
tube. Due to the d.c, negative biasing 
voltage, the tube remains nonconductive. 
The positive half of the differentiated 
signal applied to the grid of the thyra¬ 
tron will trigger the tube and cause it 
to conduct. 

During the time that the tube is non- 
conductive, condenser C2, which is in 
parallel with the tube, will charge up 
to the value of the B-f. The charging 
path of C2 will be through resistor R2 
and the meter. 

When the narrow differentiated 
waves trigger the tube, its conductivity 
permits condenser C2 to discharge 
through the tube. When C2 has dis¬ 
charged sufficiently, the difference pf 
potential between the thyratron’s plate 
and cathode (which is actually the po¬ 
tential across C2) will be reduced to 
the extinction voltage of the tube. As 
soon as the tube ceases to conduct, C2 
will commence charging up again 
through resistor R2 and the meter. This 
action produces a saw-tooth voltage 
waveshape on the thyratron plate. 

The repetition frequency of the pulses 
applied to the grid of the thyratron will 
determine the frequency at which con¬ 
denser C2 charges and discharges. The 
more often C2 charges, the higher will 
be the reading on the meter. 

To determine the repetition rate or 
frequency the meter can be calibrated 
by one or two methods. If a square wave 
generator or a variable pulse generator 
is available, the meter may be calibrated 
by noting the meter readings for Y?ri- 
ous known input pulse or square wave 
frequencies. An audio oscillator can 
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Fig. 2—Incoming wave is first amplified, then clipped and reduced to a sharp pulse. 


this class A amplifier will be similar to 
lhat of the input, but reversed in phase 
unless the input is great enough to over¬ 
drive the stage. If this happens, grid 
clipping will occur. 

It is this amplifier's output pulse that 
is fed to the grid of the clipper. The 
clipper's output will be of uniform am¬ 
plitude. 

The output of the clipper is put 
through a differentiating circuit which 
peaks the square-topped pulses. Refer 
to Fig. 3, where condenser Cl and re¬ 


also be used to calibrate the p.r.f. meter 
since the audio sine waves will be 
clipped off and square waves would re¬ 
sult. 

If no generator is available, the meter 
may be calibrated approximately by the 
following method: 

F = I/C (VI—V2) 

Where: 

VI is the ignition voltage (maximum 
voltage of C). 

(Continued on page 49) 
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ELECTRONIC MATHEMATICIANS 


Differentiators and integrators Are Much Used in Radio 


T elevision, radar, pulse modula¬ 
tion systems, many of the newer 
branches of the growing electronic 
science, make use of ax. signal 
waveforms that were seldom used or 
heard of only five or ten years ago. 
Now the good radio man finds that he 
can*t go very far in a discussion of these 
new developments without talking of 
the newborn twins of radio: integration 
and differmtiation circuits. Their names 
are ponflerous, reminiscent of calculus 
and other forms of higher mathematics, 
yet their actual functioning is a rela¬ 
tively simple matter that should become 
part of the basic working knowledge 
of the modern radioman. 

To start* with, let’s get down to the 
basic meaning of integration and differ- 
entlation and strip these words of their 
frightening aspect. The differential of 
any quantity, voltage or current for 
example, is just the rate of change of 
that quantity. An everyday application 
of the principles of differentiation is 
found in the speedometer unit of an 
automobile. This instrument usually in¬ 
dicates both distance travelled and 
speed, which is the rate of change of 
distance. The speed hand, then, is an 
indicator of the differential of the dis¬ 
tance covered. Acceleration is felt by 
the occupants of a car when its speed 
ie changing. If some device were in¬ 
stalled to measure acceleration it would 
really indicate the differential of the 
speed* 

Fig. 1 shows how the three factors, 
dista7ice, speed and acceleratio'n^ vary as 
a car makes an idealized trip during 


the period from time (0) to time <3). 
During the acceleration period from (0) 
to (1), the distance covered per unit of 
time is increasing, as shown by the 
gradual increase in slope of the distance¬ 
time curve; the speed is increasing at 
a constant rate as shown by the straight 
upward slope of the speed-time curve; 
and the acceleration is constantly posi¬ 
tive (forward) represented on the chart 
by a straight line of positive value. 

During the cruising periodLfrom (1) 
to (2), the distance covered increases 
at a uniform rate as represented by the 
steady upward slope of the distance 
curve; the speed is a constant unchang¬ 
ing value; and the acceleration is zero 
because the car is neither increasing 
nor decreasing in speed. 

Finally, during the stopping period, 
the distance levels off to a permanent 
fixed value; the speed decreases uni¬ 
formly as indicated by the downward 
slope of the spee^ curve, and the ac- 
celeratwi is a constant negative value 
because the speed is decreasing uni- 
fonnly. 

There are two important points to be 
noted from these curves. The first is 
that the differential of a quantity can 
be negative even though the quantity 
itself is positive. For instance, let us 
examine the speed and acceleration 
curves between times (2) and (3). Here 
the speed is positive (Wward), but the 
differential of that speed (acceleration) 
IS negative because the speed is chang¬ 
ing in a downward direction. 

The other important point to notice 
is that a differential of any curve has 


at all times a value representati^ve of 
the slope of that curve. The speed curve 
indicates the slope of the distance curve, 
and the acceleration curve shows the 
slope of the speed curve. Therefore, 
drawing the differential curve is simply 
a matter of drawing a curve that repre¬ 
sents the slope of the original curve. 
This fact becomes of importance when 
it becomes necessary to find the differ¬ 
ential of some curve of voltage or cur¬ 
rent in an electrical circuit. 

Integration is most easily defined as 
being the opposite of differentiation. If 
A is the differential of B, then B must 
b^ the integral of A. In the automobile 
analogy, speed becomes the integral of 
acceleration, and distance becomes the 
integral of speed. The two processes, 
differentiation and integration, always 
work hand in hand. 

The next question to be answered is, 
“Where do differentiation and integra¬ 
tion fit into practical radio circuits? 
Why worry about this rate-of-change 
proposition?” To answer that, let’s look 
at a few very common a.c. waveforms 
in Fig. 2. Curve a is a triangular wave, 
used in some oscilloscope circuits and 
frequency measuring apparatus. Curve 
b is the familiar square wave, useful 
in testing amplifiers for frequency and 
phase response. Curve c is sharp pulses; 
and whaf radar set, television set, or 
pulse-modulated transmitter doesn^t use 
pulsed circuits? Now, looking closely at 
the square wave of b, we find that it 
expresses the rate of chajige of curve 
a; that is, where the triangular wave 
is increasing in a positive direct i 07 iy the 
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square wave shows a constant positive 
value, and where the triangular wave 
is decreasing (increasing in a negative 
direction), the square wave has a con¬ 
stant negative value. On the same basis, 
the pulses of curve c represent the rate 
of change of the amplitude of the square 
wave. As the square wave increases in 
Na positive direction, a very sharp posi¬ 
tive pulse is produced and, conversely, 
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Fig. 3^Dlfferenli«tion of a sawtooth wave. 

as the square wave decreases in a nega¬ 
tive direction, a very sharp negative 
pulse is the result. Differentiate a and 
the result is b, differentiate b and the 
result is c; conversely, integrate c to 
arrive at b, and integrate b to arrive 
at a. Here, then is a means of arriving 
at any one of several desirable wave¬ 
forms by proper application of differ¬ 
entiation and integration. Figs. 3 and 
4 show how it is possible, in a similar 
manner, to obtain several other inter¬ 
esting waveforms. 

Through Intelligent application of the 
most fundamental properties of capaci¬ 
tors, inductors, and resistors the two 
processes of differentiation and integra¬ 
tion are obtained in electronic circuits. 
Consultation of any textbook will show 
that: (a), the current through a capaci¬ 
tor is proportional to the rate of change 
of voltage across that capacitor, and 
(b), the rate of change of current 
through an inductor is proportional to 
the voltage across its terminals. Here 
are two rules which involve rate of 
change, and they lead toward solution 
of the problem. 

A capacitor is a device that stores 
electric charge. The amount of such 
charge is at any instant proportional to 
the voltage across the capacitor term¬ 
inals (Q = CE) where Q is the charge, 
C the capacity and E the applied volt- 

—- 1 _ 


Fig. 5—The commonest differentiator circuit. 
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Fig. 6—An inductor-resistor differentiator. 
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age. Any change in voltage impressed 
across the capacitor causes a corre¬ 
sponding change in charge. Now, cur¬ 
rent is simpfy movement of charge; 
therefore, change in voltage causes a 
flow of cum'ent. This curn'ent is thus 
representative of the differential of volt¬ 
age applied. 

To make the differential appear as a 
voltage rather than a current, a small 
fesistor is inserted in series with the 
capacitor, as indicated in Fig. 5. Any 
change of voltage at the input side will 
cause a current to flow. This current 
will develop a voltage across the output 
resistor. 

Turning now to the inductor as a 
differentiating device, we must remem¬ 
ber that an inductor tries to maintain a 
constant flow of current through itself. 
It would require no voltage to maintain 
any constant current through a perfect 
inductance. Forcing a change in current 
will cause a corresponding change in the 
magnetic field around the inductor, and 
the changing magnetic field will, in turn, 
indjuce a voltage in the inductor wind¬ 
ings. We find, this time, that the volt* 
age appearing across the inductor term¬ 
inals is the differential of the current 
through it. 

Fig. 6 shows how the inductor is 
applied in a practical differentiation cir¬ 
cuit. The resistor in series with the in¬ 
ductor is made large, so that the current 
in the circuit will be—as nearly as pos¬ 
sible—directly proportional to the volt¬ 
age applied to the input and independent 
of small voltages that will appear across 
the inductor. 

It should be pointed out that either 
the capacitance-resistance circuit of 
Fig. 5 or the resistance-inductance cir¬ 
cuit of Fig. 6 can be used for differ¬ 
entiation. In actual practice the former 
is used more often. A small capacitor 
is usually cheaper than an inductor, and, 
in addition, the series capacitor will 
block off any d.c. component of the input 
voltage which, after all, is of no con¬ 
cern when only changes are being con¬ 
sidered. 

Integi'ation is accomplished by direct 
reversal of the circuits of Figs. 5 and 6. 
A capacitor can be used in integration 
because its current is the differential of 
the voltage applied, hence the voltage 
across the capacitor must be the in¬ 
tegral of the current. Similarly, the 
inductor integrates by virtue of the 
fact that the terminal voltage is the 
differential of the current, hence the 
current will be the integral of voltage. 
Integration circuits are shown in Figs. 
7 and 8. 

Integration can be accomplished with 
either a capacitor or an inductof, but 
again the capacitor type is more popu¬ 
lar. When using the capacitive circuit 
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Fig. 7—The resisfance-cdpacity integrator. 
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Fig. 8—This integrator employs an inductor. 
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of Fig. 7, it is necessary to remember 
that when the circuit feeds into the grid 
of an amplifying tube, a high resistance 
should be shunted across the capacitor 
to provide a d.c. return for the grid> 
The desigqei^ of a practical differ- 



Fig. 4—A special-shaped wave differentiated. 

entiation or integration circuit mqst 
take into account the imperfections in 
its action due to the presence of the 
series resistor (Figs. 5, 6, 7 and 8). For 
^example, Fig. 9 shows a step voltage 
(part of a square wave) applied to the 
capacitance - resistance- differentiation 
circuit of Fig. 6. Ideally, the differential 
of an instantaneous change in voltage is 
a sharp pulse, of infinite height and zero 
duration. The actual curve obtained is 
not of infinite height but, measured in 
volts, is equal to the step voltagg. More¬ 
over, the resistor introduces a time lag 
in the charging action of the capacitor, 
so the pulse drops off gradually. 

The time required for the output pulse 
to return most of the way to zero (spe¬ 
cifically, to 36.8 percent of the peak 
voltage) is easily found by multiplying 
the resistance, in ohms, by the capac¬ 
itance, in farads. This time, in seconds, 
is known as the ‘‘time constant*' of the 
circuit. A one-microfarad capacitor and 
a one-megohm resistor have a time con¬ 
stant of one second, while a 500-mi¬ 
cromicrofarad capacitor and a 100,000- 
ohm resistor have a time constant of 
only .00005 seconds, or 50 microseconds. 

The time constant of an inductive cir¬ 
cuit is calculated just as easily by divid¬ 
ing the inductance, in henries, by the 
resistance, in ohms. The time constant 
obtained with one millihenry of induct¬ 
ance and 100 ohms resistance is .00001 
second, or 10 microseconds. 

The actual time constant employed 
will, of course, depend on the sharpness 
of pulses desired and the frequency with 
which the applied voltage repeats itself. 
If, for instance, the step voltage shown 
in Fig. 9 lasted only .001 second, the 
time constant required for the differ¬ 
entiation circuit would be on the order 
of .0002 or .0001 second. Returning to 
the applications indicated in Figs. 2, 3, 
and 4, good differentiation would re¬ 
quire that the time constants be kept 
below 1/5 to 1/10 of the period oT the 
wave to be differentiated. 

Many combinations of R and C or R 
(Continued on page 59) 
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POLICE RADIO 
MAINTENANCE 


F aultless radio communication 
is one of the basic requirements 
in keeping the New York City 
Police Department at its peak of 
efficiency. Reliable inter-unit communi¬ 
cation demands that the radio equip¬ 
ment operate efficiently at all times un¬ 
der all climatic conditions. To this end, 
the police department has developed a 
very efficient radio servicing system. 

Twenty-four hour service is per¬ 
formed by a staff of approximately 15 
men who are divided into three eight- 
hour shifts. Major radio repairs are 
made in five repair shops. The main 
shop is located in Manhattan and 
branch shops are located in each of 
the other four boroughs. Three men are 
employed on each shift at the main shop 
and each branch shop is manned by one 
man per shift. 

The men are responsible for main¬ 
tenance of the radio equipment in over 
800 mobile units. All of these units are 
equipped with single frequency re¬ 
ceivers tuned to the police frequency, 
2450 kc. A number of these cars, some 
of the emergency trucks and the police 
launches are also equipped with two- 
way AM radio operating in the 30 to 40 
me band. Recently two-way FM equip¬ 
ment has been installed in the borough 
of Richmond and has added to the 
problems of the servicemen. 

When a radio car, police launch or 



other unit has 
trouble with its 
radio equipment, 
the condition is im¬ 
mediately reported 
to a dispatcher at 
headquarters who 
marks the unit 
“out of service” 
and immediately 
notifies the radio 
serviceman at the 
police repair shop 
nearest the point- 
of-call. The serv¬ 
iceman drives to 
the scene of the 
trouble in a small 
panel - type truck 
equipped to carry 
spare radio equip¬ 
ment, parts, tubes 
and tools. A pre¬ 
cision single-frequency signal gen¬ 
erator, multimeter and output meter 
are carried in the truck for making 
tests and aligning receivers in the 
field. If the trouble may be cured by 
replacing a tube, realigning the re¬ 
ceiver or tuning the transmitter, the 
repair is made on the spot. In other in¬ 
stances the defective receiver or power 
supply is quickly removed from the 
vehicle and replaced with one of the 
spare qnits from the truck. The defec¬ 


Photos from Three Lions 

Police PA trucks are invaluable wherever huge crowds assemble. 

tive unit is then taken to the shop for 
repair and general overhaul. Preventive 
maintenance is practiced by replacing 
all defective or questionable parts. 

The main shop is equipped with oscil¬ 
loscopes, signal generators, multimeters 
and other radio test equipment neces¬ 
sary for quick and efficient radio serv¬ 
icing. A drill press, lathe, punch press, 
grinder and other machine tools are on 
hand for making special parts when re¬ 
quired and for making repairs oa some 
types of power supplies. 



PERIODIC Inspections 

In addition to the necessary" servicing 
work, the servicemen are also required 
to make periodic inspections on all radio 
equipment. All equipment that has been 
in service for a specific period is re¬ 
placed and tak^n to the shop for thor¬ 
ough overhaul. 

Servicemen are constantly on the 
alert to detect sources of outside inter¬ 
ference that may impair the efficiency 
of communication. The thousands of 
overhead wires, neon signs, industrial 
machines and medical apparatus are a 
potential source of interference at all 
times. The servicemen analyze the char¬ 
acteristics of the noise and are able to 
determine the type of noisemaker and 
track the trouble to its source. Correc¬ 
tive measures are then undertaken to 
elimina^ the^ouble entirely. 

TESTS AND STANDARDIZATION 

The radio equipment used by the de- 
(Contintied on page 62) 


The excellent Instruments make Work on the 
mobile equipment easier and more rapid. 
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fBy MILTON S.KIVER 


TELEVISION FOR TODAY 

Part VMM—Vidro Detector CircuitH 


V IDEO signals are detected by 
the same method as employed 
for audio signals. Some modifi¬ 
cation is necessary because of 
the differences associated with video 
voltages. The detector must not only 
remove the video modulation and elim¬ 
inate the barrier but also possess char¬ 
acteristics which will enable the full 
0-4-mc video signals to p'ass. The de¬ 
tected video signal polarity must be 
observed, as it gqverns the number of 
video amplifiers that may be used be¬ 
tween the detector output and the con¬ 
trol grid of the cathode-ray tube. 

A diode detector for a television re¬ 
ceiver (generally half of a 6H6) is 
showm in Fig. 1. Conventional value of 
Rl would be 260,000 ohms, and Ci would 
be 100 ptif. The purpose of Ci is to by¬ 
pass all of the i.f. voltage, leaving the 
video and rectified d.c. to appear across 
Rl. However, since the highest video 
voltage extends to 4 me, we find that 
these conditions are not completely ful¬ 
filled. At ‘4 me, the impedance of Ci 
is only about 400 ohms. The result, then, 
of employing a 250,000-ohm load re¬ 
sistor bypassed with a 100-imf con¬ 
denser is to shunt the higher video fre¬ 
quencies away from the load resistor. 

To minimize the shunting effect of 
the bypass condenser, the value of the 
load resistor is decreased, usually to 
some point near 5,000 ohms. A much 
lower value would produce a better fre¬ 
quency response, but the ratio of the 
output to input voltage would decrease. 
Remember that the load resistor is in 


series with the diode tube, and this 
latter component itself has considerable 
resistance, often about 2,600 ohms. 
Hence, with a 6,000-ohm load resistor, 
we lose approximately 1/3 the total 
available detected voltage. This neces¬ 
sitates increased amplification, an ad¬ 
ditional stage or two either before or 
after the detector. The efficiency of such 
a circuit is far lower than we obtain 
with audio broadcast receivers where 
the ratio of Rl to rp is between 100 and 
200 to 1. 

Efficiency of the detector action may 
also be aided by decreasing the value of 
the "bypass condenser. This increases 
the impedance of the bypass path and 
forces more of the video frequencies 
into the load resistor. Danger jn this 
procedure lies in the relative proximity 
of the highest video frequency (4 me) 
and the intermediate frequency (25.76 
me). If we decrease the value of the 
condenser to the point where even the 
i.f. voltages are impeded in their pas¬ 
sage through the bypass, then we find 
that they reach the following video 
stages and perhaps overload them to 
produce distortion. 

The best solution—for the conditions 
that we find in television receivers—is 
a load resistor with a value close to 
6,000 ohms and a low-pass filter to pre¬ 
vent any i.f. voltages from reaching the 
video amplifiers. In Fig. 2 we have a 
diode circuit widely used in commer¬ 
cial receivers. One half of a 6H6 tube 
functions as the detector, feeding the 
rectified signal into a low-pass filter. 


The load resistor, at the far end of the 
filter, is 5,000 ohms. The low-pass filter 
consists of a 22-pM,f input condenser, a 
small choke and the input capacitance 
of the first video amplifier. Fig. 3 shows 
practically the same circuit (as em¬ 
ployed in GE models) except that one 
half of a 6F8-G is connoted to act as a 
diode. 

PEAKING COIL FILTERS 
In Fig. 4 we have a low-pass filter 
with a series peaking coil. The purpose 
of the peaking coil is to extend the fre- , 
quency response characteristics of the 
filter to permit the full 4 me to pass. 



VIDEO Oi -y 


Fig. 3—Modification used in G.E. receivers. 

The use of peaking coils (both series 
and shunt) will bq encountered again 
in video amplifiers. The 75,000-ohm re¬ 
sistor across the peaking coil is de¬ 
signed to prevent the coil from exces¬ 
sively raising amplification of these 
higher frequencies. The coils serve the 
purpose of resonating with the ever¬ 
present stray capacity of the circuit to 
minimize their shunting effect on the 
higher video frequencies. A resonant cir¬ 
cuit is formed with the inserted coils 
and the stray capacity, the latter being 
determined by measuring or experi¬ 
ment. This combination then tends to 
piaintain the frequency response to the 
point choseh by the designer. 

With full-wave or balanced detection 
(See Fig. 5) the output across the load 
resistor contains only the rectified d.c. 
and the video voltages. Theoretically no 
i.f. carrier voltage appears across the 
load resistor, eliminating the need for a 
bj^pass condenser or a low-pass filter. 
Actually, it is difficult to obtain an exact 
balance between each diode. As a pre¬ 
cautionary measure some manufactur¬ 
ers add a bypass condenser, although 
of reduced value. Due to this change in 
conditions, it becomes possible to in¬ 
crease the value of the load resistor and 
with this, the detector .efficiency. The 
limit oiv the value of Rl is set by the .. 
stray capacitance always present in 
the circuit. It is usually safe to assume 
the stray capacitance is 10 nitf. This 
(Co7itinited on page 64) 
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Fig. I—A bdsk type of diode detector employed in television. 
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Fig, 2—An improved circuit designed <o pass high Nfrequencies. 


RADIO-CRAFT fo 


DECEMBER. 


946 


29 






























By HUBERT W. WATKINS 


SERVICING MOVIE SOUND 

Part ii—Lamp Sapplies and Ampiifirr Equipmtfnt 


E xciter lamps may be operated 
on direct or alternating current. 
Lamps designed for operation on 
a.c. have much heavier filaments 
and consequently a higher thermal in¬ 
ertia than those designed for d.c. op¬ 
eration. This is to prevent appreciable 
cooling of the filament between cycles, 
which would result in hum. Although 
there are a number of lamps with dif¬ 
ferent ratings, those in general use are 
7% amperes at 10 volts for a.c. and 4 
amperes at 9 volts for d.c. 

Most exciter lamp power units supply 
a low pre-heat voltage to the lamp in 
the stand-by machine. This is so there 
will be no appreciable lag while the 
exciter lamp reaches normal operating 
temperature when, changing from one 
machine to the other. 

A flickering exciter lamp often indi¬ 
cates a defective rectifier tube in the 
exciter lamp power supply. The de¬ 
fective tube should be replaced with a 
new one. 

The power unit may be adjusted by 
connecting an ammeter in series with 
the exciter lamps and adjusting the 
variable resistor provided for this pur¬ 
pose until the current is correct for the 
type lamps Used. The current and volt¬ 
age ratings are printed on top of the 
exciter lamp bulb. 

Circuits of two typical exciter lamp 
power units are shown in Fig. 1. 

Fig. 2 shows the circuit of a. typical 


speaker field power supply, capable of 
energizing the fields of four to six 
speakers. It will supply a maximum of 
1.4 amperes at 110 volts d.c. The out¬ 
put voltage should be checked peri¬ 
odically and if found to be low the tubes 
should be checked, or replaced one at a 
time until the defective one is located. 


An increase in output voltage will show 
when the bad tube is replaced. 

VOLTAGE AMPLIFIERS 

The system may include a separate 
voltage amplifier for each sound head 
or one amplifier may be used for both. 
It usually has two resistance-capacity 
coupled stages. Its plate and filament 
currents are drawn from the main am¬ 
plifier power supply, housed in a small 
metal cabinet mounted on the wall near 


the "projectors. In some cases it is lo¬ 
cated on the chassis with the power 
amplifier. 

Since it is very unlikely that the out¬ 
put of two sound heads would be ex¬ 
actly equal, some means of balancing 
the output of the two heads n\ust be 
provided so there will be no noticeable 
change in volume when a change-over 
is made. This is done by varying the 
d.c. voltage applied 
to the photo cells. 
As the arm on 
potentiometer PI 
(Fig. 3) is moved 
either way it re¬ 
duces the voltage 
applied to one cell 
and simultaneous¬ 
ly increases the 
voltage applied to 
the other one. This 
decreases the out¬ 
put of one sound 
head while increas¬ 
ing the output of 
the other. 

The output of 
the two heads may 
be equalized by 
turning the volume 
control up to a point where the photo¬ 
cell hiss is audible, and while operating 
the sound change-over switch. Adjust 
PI until the hiss from both cells is 
equal. A better method is to make the 
adjustments while running two loops 
of identical test film, one in each 
machine. 


If the output of one head is con¬ 
siderably lower than that of the other 
and cannot be equalized by adjusting 
Pi, condensers at ends of PI should be 
checked for leakagCr Any leakage here 
will result in lowered polarizing volt¬ 
age and an unbalanced condition. The 
voltage applied to the cells should read 
approximately 80 (using a v.tv.m.) 
which is the actual voltage. Readings 
made with a IDDD-ohm-per-volt meter 
will be lower (about 60 volts) due to 


the additional meter drain. 

POWER AMPLIFIERS 

The circuit of a typical power ampli¬ 
fier for a sound system designed for 
use in theatres up to 800 seats is shown 
in Fig. 4. It has a gain of 47 db and 
an output of approximately 12 watts. 

The circuit uses one 6J7 tube as driv¬ 
er, one 6J7 as phase inverter, two 
6L6's in push-pull and one 5Z3 rectifier. 
Provision is made to supply filament 
and plate current to the photo cell am¬ 
plifier, on a separate chassis. 

The circuit is extremely simple, with 
no trick or unusual features. This is 
characteristic of all theatre amplifiers, 
dependability, simplitity and good fre¬ 
quency response being the desirable 
qualities. 

LOUDSPEAKER SYSTEMS 

Although a few systems use one 
speaker for full-range reproduction, by 
far the greater number use one or more 
fow-frequency units and one or more 
high-frequency units with a suitable 
cross-over netvVork. ' 

The speakers are located directly be¬ 
hind the screen, the low-frequency units 
in cabinets and the high-frequency horns 
mounted on top of these cabinets. 

If any of the leads to the speakers 
are disconnected, during tests, it is ex¬ 
tremely important that they be marked 
and—when the tests are finished—re¬ 
connected exactly as they were original¬ 
ly. 

Repairs are easily made on the low- 
(Continued on page 56) 
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Fig. I—Above, power 
supply for d.c. exciter 
lamps; left, filament 
supply for a.c. lamps. 



Fig. 2—A large bank of rectifiers excites the fields of several loudspeakers in parallel. 































































c u 1 i a r hissing 
noise which sometimes occurred during 
reception on frequencies in the neigh¬ 
borhood of 60 megacycles. Though never 
very loud, the hiss was often strong 
enough to cause an unwelcome back¬ 
ground to reception. It was suggested 
then and has since been confirmed! that 
the noise might be due to radiation 
originating in the Milky Way. 

Shoftly before the war another type 
of hiss, sometimes strong enough to In¬ 
terfere considerably with radio recep¬ 
tion, was first observed in Britain. This 
came about in a rather interesting way. 
Our first gun-laying radar equipment, 
developed sometime before the evolution 
of the cavity magnetron, used frequen¬ 
cies between 50 and 70 me. Azimuth 
measurements were made by means of 
a directional aerial array, the cabin 
containing the radar set being rotated 
until the cathode-ray tube indicator 
showed that it was pointing straight at 
the target. 

Operators began to complain that the 
time-base traces on their tubes were 
sometimes cluttered up by a peculiar 
kind of interference. When this inter¬ 
ference was in evidence it was focnd 
that if the output of the radar was fed 
to headphones or a loudspeaker a loud 
hissing noise was heard. Both the noise 
and the clutter on the time base were 
^ found to occur only when two conditions 
were fulfilled: it must he a period of 
sunspot activity and the radiir set must 
be so turned that its azimuth aerials 
were pointing in the direction of the 
sun. It was accepte<I that the hiss was 
probably due to some ‘kind of solar 
radiation; but during the war there was 
no opportunity to investigate the mat¬ 
ter very clo.sely. 

“ATMOSPHERICS” FROM^THE SUN 

Onpe the war was over a team of 
physicists was assigned the task of look¬ 
ing into the matter thoroughly. They 
are still at work, but they have already 
produced some very interesting results. 

It has been established beyond any 
possibility of a doubt that hiss and 
shortwave radio blackouts are directly 
dye to one form of solar activity. In 
February, July and September of this 
year shortwave blackouts occurred. On 


TRANSATLANTIC NEWS 

From our European Correspondent, Major Ii(dph Hallows 


each occasion the hiss w^as strong dur¬ 
ing the blackout and faded away as 
the blackout ended. But that was not 
all. The times when blackouts and hiss 
occurred coincided exactly with those of 
particularly violent outbursts of solar 
activity, when flares from great sun¬ 
spots weie observed bjr astronomers at 
Greenwich Observatory. 

A flare is a gigantic column of in¬ 
candescent gases, thousands of miles in 
height, shot out from a sunspot. Since 
hiss and blackouts began at the instant 
when activity resulting in a flare was 
observed through the telescope they 
must be caused by radiation travelling 
at the speed of light. That radiation was 
found to have its peak value in the 
neighbourhood of 60 me. Such radiation 
has an effect on the reflecting surface 
of the F-layer which has been described 
as being like that of breathing on a 
mirror. 

About one day after a solar outburst, 
radio communication on the short waves 



Diagram to illustrate pulse-width modulation. 


is again affected and often the Aurora 
Borealis is seen. These are also due to 
the activity causing the flare, but as 
they do not happen until so many hours 
after the start of this activity they can¬ 
not be caused by electro-magnetic radia¬ 
tion travelling at the speed of light. 
They are in fact hronight about by a 
bombardment of the upper atmosphere 
by actual atoms ejected from the flare. 
Travelling at less than one hundredth 
the speed of light these take many hours 
to journey from the sun to our world. 

A controversy about Milky Way hiss 
is raging in the advanced scientific 
magazines. One group of physicists 
maintains that it is due to spots and 
flares on the surfaces of distant stars 
another believes that the activity of 
atoms and electrons in the vast inter¬ 
stellar spaces is the cause. 

The investigations of both kinds of 
hiss will undoubtedly lead to much ne^v 
knowledge about the reflecting layers 
of our upper atmosphere and may have 
far-reaching effects on the future of 
long-distance radio communications. 

BAT RADAR APPLICATIONS 

As long ago as 1920 Professor kart- 
ridge of London suggested that bats 
were able to avoid obstacles when flying 
in the dark at full speed by means of 


a specia\ development of their hearing 
system. Dr. Griffin of Harvard has re¬ 
cently examined and recorded the noises 
produced by bats and has found that 
they do in fact emit pulses of sound 
waves. In Britain the system of bat 
radar has been investigated scientifical¬ 
ly and the results have led to some in¬ 
teresting articles in our magazine 
Nature. Radio-Craft printed an article 
on the subject in 1946. 

It has been found that the range at 
which a bat receives a “danger ahead” 
warning is about four feet. Allowing 
1 

for a reaction time of — second, this 
10 

enables the avoiding maneuver to be¬ 
gin at two feet from an obstacle and 
to be completed with still a foot to go. 

Some highly ingenious outfits for 
demonstrating the principles of radar 
by means of sound waves have been 
made up and exhibited. One that I have 
seen emits high-pitched sound pulses 
from a miniature loudspeaker provided 
with a narrow horn to produce a direc¬ 
tional efTect When an assistant walks 
about the lecture room his position is 
constantly indicated by “breaks” on the 
azimuth and range cathode-ray tubes of 
the device. Readers may spend an inter¬ 
esting time in devising apparatus on 
these linesv^or themselves. The velocity 
of sound waves in air, by the way, is 
33,170 + 54t cm /sec, where t is the 
air temperature measured in degrees 
Centigrade, 

PULSE MODULATION 

The possibilities of pulse-width, 
pulse-height and pulse-position modula¬ 
tion are attracting a great deal of at¬ 
tention in this country. All have their 
advantages and drawbacks. At the mo¬ 
ment the pulse-width system seems to 
be giving the most promising results. 
Some details have just been released of 
a remarkable radio equipment employ¬ 
ing pulse-width modulation—PWM for 
short — developed by the British Army. 
This apparatus enables one v.h.f. car¬ 
rier to be modulated by eight separate 
sets of signals. Each receiver picks out 
its own set of pulses and rejects the 
others. Space does not permit me to 
give any detailed description of the ap¬ 
paratus, which resembles very much the 
pulse-position modulation described in 
Radio-Craft last February. All that I 
can indicate here is this. Every synchro* 
nizing pulse is followed by eight “chan¬ 
nel pulses,” each of which caiTies the 
modulation of a particular channel. The 
first pulse following the sync is always 
modulated by No. 1 channel, the second 
by No. 2 channel and so on. In the re¬ 
ceiver a “gate tube,” kept in. step by 
the sync pulses, is opened only during 
(Cwitmued on page 47) 
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By GEORGE DUFF 


ADDING A CRYSTAL PICKUP 

Several Methodn of Hooking Record Piagers to Old Sets 


I N CONNECTING record players to 
radio sets, particularly older circuits 
which make no provision for such 
connection, the following suggestions 
may be of benefit to servicemen and rec¬ 
ord dealers. Since the crystal pickup has 
practically superseded pther types in 



Fig. I—Af+achment to modern radio receiver. 


the easily-obtainable replacement field, 
only this type will be discussed. 

Little information on the subject has 
been printed, the last extensive article 
in Radio-Graft being published no later 
than January, 1943. True, the problem 
is not difficult, but there are several 
wrong ways of doing the job, and more 



' Fig. 2—-pimple connection to power detector. 


detector is needed as an audio amplifier 
to get sufficient gain for a crystal pick¬ 
up. A commonly used connection is to 
the detector grid, but this is unsatisfac¬ 
tory because of detuning the detector 
circuit. Unless the leads are very short 
this circuit may also result in oscilla¬ 
tion. A much simpler and better method 
is to disconnect the return end of the 
coil and connect a .5 meg resistor be¬ 
tween it and ground. The high side of 
the phono jack goes to the junction of 
coil and resistor, the low side to ground. 



Fig 4-a—Diode-biased detector-audio stage. 
Lack of bias on phonograph poses a problem. 


Fig. 4-b—Circuit is changed to cathode bias 
with pickup connected across volume control. 

Irl order to bias the detector as an 
amplifier a resistor and by-pass conden¬ 
ser of suitable size for the tube and con¬ 
ditions is connected from cathode to one 
side of a s.p.d.t. switch. The other side 
of the switch is connected to the high 
side of the phono jack, the common ter¬ 
minal to ground or chassis. Fig. 2 will 
make the connections clear. Values may 
vary with different tubes and sets, but 
those shown will work well. 

In one switch position the set! will 
operate in its original state, the other 
position connects the pickup. Leads may 
be as long as required, without affecting 
set operation. Turning the volume con¬ 
trol — which in these radios usually bi¬ 
ases the r.f. tubes —to minimum position 
will eliminate broadcast interference. If 
it persists, a d.p.d.t. switch may be 
hooked up instead of the s.p.d.t. shown, 
and the second section used to open a 
cathode circuit. 

In addition to these basic circuits, 
there are a few special cases that may 
offer some difficulty. Among these are 
hookups like the Philco type numbers 
111, 112, etc. 

The connections are shown in Fig. 3, 
but leads must be as short as possible. 


The phono jack and switch should be 
mounted in the rear right hand corner 
of the chassis close to the audio ampli¬ 
fier tubes. 

Sets using diode-biased triodes as 
audio amplifiers, such as 55, 85, 6R7 
(and sometimes separate tubes as de¬ 
tector and amplifier) may also offer 
some difficulty. With no r.f. applied, 
there is no bias and consequently high 
distortion. Fig. 4-a gives the original 
circuit; Fig. 4-b, the pickup connection. 
The tube is biased by a cathode resistor, 
with the coil returned to cathode and 
not to ground. The volume control is 
cojinected through a coupling capacitor 
and s.p.d.t. switch. The volume control 
shojuld be several times higher in value 
than the diode load, one megohm or 
greater. There may be a slight increase 
in distortion due to the change in vol¬ 
ume control circuit but it will not be 
noticeable to the average listener. If a 
perfect circuit is required a d.p.d.t. 
switch may be used to combine the func¬ 
tions of Figs. 1 and 2, switching the 
volume control from radio to pickup and 
inserting a cathode resistor. 

The Majestic M-25 employs a little- 
used detector circuit. When connected as 
shown in Fig. 5, the twin detector tubes 
operate in parallel when using the 
phonograph pickup. The cathodes are 
biased by a resistor on phono and 
grounded directly on radio. To kill 
broadcast signals, a lead is^aken from 
the antenna terminal to one terminal of 
the d.p.d.t. switch. 

Some special problems—or rather 
opportunities—may be found in battery 
sets. A switch may be inserted to cut 
off the filament supply to those tubes 
which are not used on phonograph, thus 



Fig. 5—Attachment to another special circuit. 


econopiizing. The smallest battery sets 
(portables) often have not enough out¬ 
put to give good performance, though 
some listeners are well satisfied with 
them as record players. 


than one special circuit which can cause 
even the skilled serviceman to wonder 
which is the best and quickest method 
of hooking up a record player. 

The modern set wth a.v.c. and high- 
gain audio amplifier offers few prob¬ 
lems. The circuit of Fig. L is satisfac¬ 
tory. This allows the volume and tone 
control in the set to be used with no 
interference from broadcast signals. 

In older type sets, either a biased 
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Fig. 3—Connection to sets like Philco III. 

detector fed directly to a pentode output 
or a type 27 bias detector fed into a 27 
audio amplifier and then to jhishpull 
46^3 were often used. In either case the 
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Edited byaMER R. FULLER 


WORLD-WIDE STATION LIST 


‘‘Merry Christmas” to you, and may 
good old Santa bring you a new re¬ 
ceiver, a Panadaptor, a super-duper 
antenna kit, or whatever you are wish¬ 
ing and hoping for at this time of the 
year. Also, we sure hope the old gent 
will remember to bring us some good 
dx this winter. It sure seems like a long 
time since any real good dx has been 
heard, at least in this section of the 
world. 

The BBC has changed its schedules 
to 11.800 from 6 am to 6 am and 4:15 
to 9:45 pm; 16.310 from 6 to 8:15 am; 
4:15 to 6:45 pm; 18.130 from 8 to 11:15 
am; and 11:30 am to 4:15 pni; 9.626 
from 4:16 to 11 pm; 9.825 from 5 to 
11 pm; and 6.110 from 7 to 11 pm. The 
11.800 and 9.625 frequencies are beamed 
to the west coast of North America, 
while the others are beamed to the east 
coast, the North Caribbean, and Mexico. 

HOXA in Panama City, Panama is 


FreQ. Station Location and Scbedulo 


heard on 15.100 megacycles from noon 
to 9 pm; and HOXE is heard on 11.810 
megacycles from 9 to 11 pm. They use 
the name of “Radio Central America” 
and are very well received most of the 
time. These are new transmitters, and 
have only been on a short time. They 
would like reports on reception, which 
may be sent to HOXA, Radio Central 
America, Panama City, Panama. 

Keep one eye open for the Aussies, 
as they are again being heard very well 
on the east coast, and we would like to 
have your reports on them. We haven't 
a schedule of them at present, but we 
will try to have one for the next issue. 
Moscow is also being heard quite well 
on the east coasf on several of their 
regularly used frequencies. 

The International Service of the CBC 
in Montreal is now being heard with 
CKNC on 17.820 me 4 to 8 pm; CKLK 
on 16.090 me 4 to 9 pm; CKCS on 16.320 


Freq. Station Location and Schedule 


me 5 to 11 pm; CHOL on 11.720 me 
3:16 to 11 pm; CKRA on 11.760 me 
6:20 to 7:30 pm. 

The 20 and 75 meter amateur phone 
bands are very active these days, and 
some good dx is heard now and then 
on the 20 meter band. Several ham 
stations are being operated by U. S. 
Army personnel while they are sta¬ 
tioned in foreign countries. Heard quite 
often is W7ELL on I wo Jima, W60CA 
from Japan, W2LFI from French Wdst 
Africa, and W8QEN (a Navy man,) 
from the Azores. Nearly all countries 
and continents are being heard on 20 
meters. Let's have a few more reports 
on activities on this band. Best of luck, 
and lots pi fb dx during the coming 
year. Send all reports and correspond¬ 
ence to Short Wave Editor, c/o Radio- 
Craft, 25 West Broadway, New York 
City, 7. 

All schedules m Eastern Standard Ti'tne 


Freq. Station Location aj)d Schedule 


7.230 

6SW 

7.230t 

KWID 

7.250 

KGEX 

7.250 

PJCI 

7.250 

7.260 

GWI 

G8U 

7.260 

JVW 

7.295 


7.275 

VU08 

7.280 

VLC8 

7.285 

JLG 

7.290 

VUD3, 

7.295 
7.300 

ZOY 

7.315 

Y&N 

7.320 

6RJ 


7.380 

7.380 

NCN 

NEK3 

7.565 

KN6A 

7.565 

WNRE 

7.570 

EAJ43 

7.575 

KCBA 

f 7.805^ 

KNBX 

7.^5 

WOOC 

7.850 

7.860 

7.950 

8.000 

ZAA 

8UX 

8.030 

FXE 

8.565 

AFN 

8.665 

COJK 

8.696 

8.830 

COCO 

COCO 

8.340 


8.950 

8.985 

9.030 

9.062 

COKG 

COKW 

COBZ 

CNR3 

9.120 



LONDON, ENGLAND; Indian beam, 
0 to 11 pm; Southwestern Paciflo 
bpam 1 to 4 am. 

SAN FRANCISCO, CALIF.; Oriental 
beam. 6:45 to It am. 

SAN FRANCISCO. CALIF.; PhlHp- 
Plne beam 5 am to noon. 

WILLEMSTAD. CURACAO; 11:45 am 
to 12:15 pm: 3 to 4:30 pm. 

LONDON. ENGLAND. 

LONDON, ENGLAND; North AmcrU 
can beam. 7 to 11 Pm. 

TOKYO, JAPAN; Ilorao service, 3 pm 
to 3:30 am. 

MUNICH, GERMANY; 11 pm to 2 
am; noon to 4 pm. 

DELHI. INDIA: 6 to 7 am; 11:15 am 
to 1:15 pm; 6:30 to 7:15 pm; 0 to 
10 Pni. 

SHEPPARTON. AUSTRALIA; 10:16 
to 10:45 am. 

TOKYO. JAPAN; Home Bqirlcc. 4 to 


DELHI. INDIA; 7:30 to 10:30 am; 
9 to 10 pm. 

ACCRA. GOLD COAST; off at 1 Pm. 
MOSCOW, U.S.S. R.: noon to 5 pm; 
6:15 to 11:30 pm. 

SAN SALVADOR. EL SALVADOR; 

I to .3 pm: 7 to It pm. 

LONDON, ENGLAND: Northwestern 

Pacific beam, 11 pm to 12:30 am: 
Italian beam. II pm to 12:30 am: 
li^ar Eastern beam, 11 pm to 12:30 
am: South American beam. 6 to 
10:15 pm; Near East beam, 11 pm to 
12:30 am. 

U.S. NAVY at Guam. 

BERNE. SWITZERLAND; 1:10 to 
9:30 pm: 6:30 to 8 pm. 

SAN FRANCISCO. CALIF.: Oriental 
beam. 4 to 9:15 am. 

NEW YORK CITY: EiirOftean beam. 

midnight to 3:15 am; 4:30 to 6 Pm. 
SANTA CRUZ. CANARY ISLANDS; 

II am to noon: 6 to 6:15 pm. 

SAN FRANCISCO. CALIF.: East 

Indies beam. 4 to 9:4.5 am. 

SAN FRANCISCO. CALIF.; Oriental 
henm. r> to 11 am. 

new YORK CITY: European beam, 
midnight to 3:15 am; 3:30 to 5 45 
pm. 

TIRANA, ALBANIA; 2 to 6 pm. 
CAIRO. EGYPT; 5 to 5:30 pm. 
ALICANTE. SPAIN; off at 6 Pm. 
DAMASCUS. SYRIA; II pm to mld- 
nl*rht. 

BEIRUT, LEBANON: 11 pm to 5:30 
am. 

MUNICH, GERMANY; 4 am to 12:19 


CAM’aGUEY, CUBA; 9 pm to 12:30 
am. 

HAVANA. CUBA; 7 am to 11:30 pm. 
HAVANA. CUBA; 4:30 am to 12;30 
am. 


DAKAR. FRENCH WEST AFRICA: 

aftemoona Ull 4:30 pin. 

SANTIAGO. CUBA; 6:30 am to 10 pm. 
HAVANA, CUBA; evenings. 

HAVANA. CUBA: 7 am tp It pm. 
RABAT, MOROCCO; 2 to 5 pm r mid¬ 
night to 3 am. 

BALIKPAPAN, BORNEO; heard S 
to 6 pm. 


0.125 HAT4 
9.130 HI2G 

9.140 KU5Q 


BUDAPEST. HUNGARY. 

CIUDAD TRUJILLO, DOMINICAN 
REPUBLIC; heard at 0 pm. 

GUAM ; heard at 7 am. 



RADIO TERM ILLUSTRATED 


Su(fo<^cd hry: 

J. Dunytett 

Vancouver, B.C., Canada 

Volume Control 


9.165 

9.IBS 

9.235 

9.270 

9.300 

9.330 

9.330 

9.305 

9.340 

9.345 

9.350 

9.350 

9.360 

9.360 

9.370 

9.380 

9.385 

9.420 

9.440 

9.465 

9.470 

9.490 

9.400 

9.490 


9.490 

9.400 

9.495 

9.500 


9.502 

9.510 

9.510 


9.520 

9.520 

9.520 

9.530 

9.539 

9.535 
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CR6RB 

NEF4 

COBQ 

coex 

KU5Q 

PY 

PJY9 

HBL 


CBFX 


EAQ 

COBC 

OTC 


FZI 

TAP 

CR6RA 


WCBX 

KNBI 


GWF 

ZBW 


01X2 

TAP 

GSB 


VLW7 

ZRG 

WGEO 

JZI 

SBU 


BEnGUELA, ANGOLA; 3:30 to 4:30 
pm; 8:30 to 9 pm. 

BERNE. SWITZERLAND: North 
American beam. 7:15 to 8 am. 
HAVANA, CUBA; S am to nooni 8 to 

10 pm. 

HAVANA, CUBA; heard at 12 am. 
MACEIO, BRAZIL; 6 to 7 pm. 
GUAM; 8 am. 

ANDORRA: npon to 7 pm. 

MANILA. PHILIPPINES; 5 to 7 urn: 

11 to 11 :.30 pm. 

WILLEMSTAD. CURACAO. 
■GENEVA, SWITZERLAND; 1 to 9 

pm. 

VIENNA. AUSTRIA; heard at 4:30 


IHll. 

SOFIA. BULGARIA; on at 11 pm. 
MONTREAL, CANADA; 6;30 ant to 
10:30 pm. 

CETINJE, YUGOSLAVIA: 130 to 3 
pni. ^ ^ 

MADRID. SPAIN; 2 to 3 am; 7 to 9 
am; 10 am to 5 pm; 6:30 to 9 pm. 
HAVANj\. CUBA: heard at 5:30 pm. 
LEOPOLDVILLE. BELGIUM CONGO; 
5:30 to 7:30 am. 

BELGRADE. YUGOSLAVIA; midniglit 
to 2 am: 10 to 10:45 am. 
BRAZZAVILLE. FRENCH EQUA- 
TORIAL AFRICA; H am to 8;;(0 
bm. 

ANKARA, TURKEY; ll am to 4 45 

pm. 

LOUANOA. ANGOLA; beard signing 
off at 4:30 Pm. 

MOSCOW. U.S.S.R.: 6 to 8 am; 11 
to 11:30 am; midnight to 1 am. 
NEW YORK CITY; Brazilian beam. 
4 to 10:30^pm. 

SAN FRANCISCO, CALIF.; Oriental 
beam, midnight to 3:45 am: Hawai¬ 
ian beam. 4 to 9:49 am. 

SAN FRANCISCO. CALIF.: Ortontal 
beam. 11:15 am to 3:30 Pro. 
LONDON. ENGLAND. 

VICTORIA. HOnG KONG; 4:30 to 
8:30 am. 

MEXICO CITY. MEXICO; 8 am to 

2 am. 

LAHTI. FINLAND; It to 4 pm. 
ANKARA. TURKEY: 1 to 2 pm. 
LONDON, ENGLAND; Near Kasi 
beam. It pm to 12:30 am; 12)15 to 
4 pm; South American beam 4:15 to 
10:15 pm; Indian beam. 11 pm to 
12:30 am; Ceylon beam. 9 to 11 pm; 
Middle East beam 11 Pm to 1 arn; 
Italian beam, midnight to 4 am; 
12>15 to 4 pm; Southwest Pacific 
lieam. 1 to 4 am. 

PARIS, FRANCE: North American 
beam. 12;30 to 12:45 am; 1 to 1U5 


PERTH, AUSTRALIA; 5:30 tO 10;3O 

am. 

JOHANNESBURG, SOUTH AFRICA: 

3 to 7 ant. 

SCHENECTADY, NEW YORK; South 
American beani. 5 to It pm. 
TOKYO. JAPAN; 7 to 8:15 am 
STOCKHOLM, S.WEDEN; 1:30 to 5 
pm: 8 to 9 pro; Sundays only, 5 to 
9 am. 


(Continued on page 62^ 
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TELEVISOR KIT 

Trflnsvision, Inc. \ 

New Rochelle. N. Y. 

This Television Kit includes, in addi¬ 
tion to all the components ^nd the 
necessary solder and wire, complete as¬ 
sembly directions. 



The picture tube included in the kit 
is a seven-inch electrostatic type. There 
are 18 tubes, three i.f. picture stages, 
3.5-megacycle bandwidth in the^ picture 
circuit, newly designed sweep circuit, 
3000 volts secohd anode supply, giving 
sufficient brilliance to allow daylight 
viewing. 

There are three television chan¬ 
nels which will be adjusted to give re¬ 
ception for each individual location. 
The sensitivity is good enough to allow* 
reception within approximately a 60- 
mile radius of the television station. — 
Radio-Craft 


PLASTIC CAPACITORS 

Condenser Products Co. 

Chicego, HI. 

Two complete lines of Plasticon 
Glassmikes, types ASG and AOG, are 
now available. These condensers use a 
plastic filna dielectric and are hermeti¬ 
cally sealed in metallized glass tubes. 

Type ASG is silicone-filled with an 
operating range of minus 60 degrees to 
plus 126 degrees Centigrade. Type AOG 
is filled with mineral oil and is efficient 
at temperatures ranging from minus 
40 to plus 105 degrees Centigrade, 



These condensers are made with a 
tolerance of 1 percent with working 
volta^s from 600 to over 30,000r In¬ 
sulation resistance is 20,000 megohms 
per pf.— Radio-Craft 


ADD-A-UNIT AMPLIFIER 

Concord Radio Corp. 

Chicago. HU 

The new Multiamp Add-A-Unit basic 
amplifiers are available for 30 or 46 
watts output. Simple plug-in units may 
be used to increase the flexibility of the 



amplifiers by increasing the number of 
input circuits, and boosting the power 
output up to 60, 75 or 90 watts. A 
screwdriver is the only equipment neces¬ 
sary for adding any unit to the basic 
amplifier. 

The basic amplifiers are equipped 
with dual tone controls, two 100,000-ohm 
microphone input circuits at 122 db and 
two high impedance phono inputs at 
83 db. The tops of the cabinets are re¬ 
movable and are replaceable with record 
player or automatic changer tops. 

A plug-in input stage provides two 
additional input and control circuits for 
microphones. A plug-in output meter 
uses two neon lamps, one marked NOR¬ 
MAL and the other OVERLOAD. A 
c^librat^d dial permits the operator to 
set the amplifier to work at any per¬ 
centage o^ its full output and when the 
pre-set level is reached, the “normal” 



lamp lights. If the level is exceeded, the 
“overload” lamp lights. 

Blank cabinets are available for hous¬ 
ing additional power boosters and asso¬ 
ciated power supplies to give audio out¬ 
puts up to 270 watts.— Radio-Craft 

ELECTRON TRACER 

Electronic Instrument Co. 

Brooklyn. N. Y. 

The Model 113 Electron Tracer com¬ 
bines, in one compact unit, all equipment 
necessary for rapid trouble shooting in 
broadcast, shortwave, FM and televi¬ 
sion receivers. The instrument consists 
of an audible signal tracer and an a.c.- 
d.c. electronic volt-ohmmeter. 

The signal tracer uses a 6F6 probe 
feeding into a 6SJ7 high gain ampli¬ 
fier. This tube drives the 6V6 output 
stage for the 4-inch built-in speaker. 
The tracer is sensitive enough to trace 
a signal from the antenna post of a 


receiver to the speaker. The frequency 
range of the probe is from 20 cycles to 
over 100 me. ^ 

The d.c. v.t.v.m, uses a 6SN7 in a 
grounded grid bridge circuit to drive 



a meter. The a.c. v.t.v.m. circuit uses a 
GSQ7 to amplify and rectify a.c. volt¬ 
ages and apply them to the d.c. section. 
The electronic ohmmeter uses the d.c. 
voltmeter bridge and a 1.5-volt battery 
to measure resistances. 

The meter functions are as follow’s: 
d.c. voltmeter, 0 to 6, 10, 100, 6Q0, 1000 
volts with input resistance of 26 meg¬ 
ohms. The same voltage ranges arc 
available for a.c. measurements at near¬ 
ly 1 megohm inputdmpedance. Five elec¬ 
tronic ohmmeter ranges: 0-1000 ohms 
with 9.6 ohms C.S.; 0-10,000 ohms with 
96 ohms C.S.; 0-100,000 ohms with 9500 
ohms C.S.; 0-1 megohm with 95,000 ohm 
C.S.; 0-1000 megohms with 9.6 megohm 
C.S. 

This tester is useful in measuring 
voltages in inverse feedback circuits, 
FM and a.f.c. discriminators and in the 
video circuits of television receivers. 

All ranges of the meter are protected 
against overload. A bridge circuit pro¬ 
vides constant accuracy despite line 
voltage variations.— Radio-Craft 

AUDIO FREQUENCY METER 

General Electric Co. 

Schenectady, N. Y. 

The unit has been designed for use 
in FM and AM transmitter monitor¬ 
ing, in the manufacture of all types of 
electronic^ devices, and in many indus¬ 
trial operations. 

The meter gives a direct indication 
of the frequency of an audio voltage ap¬ 
plied to its input over a range extend¬ 
ing from very low pulses up to 60,000 
cycles per second. A range switch is 
provided, permitting maximum ac¬ 
curacy on any one of eleven ranges 
within the above limits. Over a power¬ 
line range of 105 to 125 volts, variation 
in the frequency reading will not vary 
more than 1 percent— Radio-Craft 


U 
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The Howard 901-1 is a or>o-band receiver 
in an ivory plastic cabinet; Model 901-M, 
the same receiver in a walnut plastic 
cabinet. 


HOWARD RADIO 

MODEL 901 


TUNING 

RANGE 

540-1600 kc 

TUBES: 


I.F. 


450 kc 

I2SA7 

Mixer 

Type 


Iron-core tuned 

I2SK7 

i.f. Amp 

Po\R^ef 

‘ Output 

(Max.) 1.25 w 

I2S07 

Diode, 1st a.f. 

speaker 


5'in. Electrodynamic 

50L6GT 

Output 

V.C. 

Imp |400 

cps), 3.2 Ohms 

35Z5GT 

Rectifier 


ALIGNMENT INFORMATION 


Eacn 455 kc \.i. coil has an iron core 
adjustment protruding from the top and 
the bottom of the i.f. can. Look beneath 
the chassis to reach the lower i.f. adjust- 
meets. Repeat the i.f. alignment operation 
several times to insure accuracy of adjust¬ 
ment. 

Add or remove resistance in the cathode 
circuit of the I2SK7 tube as the i.f, gain 
indicates. 

The wire lead running from the loop 
aerial between the i.f. coils and the con¬ 
denser gang is important in its place¬ 
ment. Dress this wire tightly to the chassis. 

Set dial at 1400 kc and adjust oscillator 
trimmer which is located on back section 
of variable condenser, then pepk antenna 
stage trimmer on front section of variable 


condenser to 1400 kc. No adjustment is 
required at the low frequency end of the 
dial 

The filter condenser has a common neg¬ 
ative, but note it does not return to 
ground and is insulated from the chassis. 



All voltages taken from the back of 
the a.c. switch to the socket contacts with 


a 20,000 ohm-per-volt d.c. meter and the 
line voltage fixed at 117 volts a.c. 



Replacement Parts List 


Condensers (Tuning): 
Filter, 30-30-30-mfd. 200 v. 
Filter, 30-20-mfd, 150 v. or 
Filter, 30-30-mfd, 150 v. 

Fitter. 25-mfd, 25 v. 

Coil Assemblies: 
Antenna loop 
Oscillator coil 
1st i.f. assembly, complete 
Diode j.f. assembly, complete 


fOUTSl DE ANT. 


I2SA7 


iroo I2SK7 


I2SQ7 


50L6-GT 
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SPEECH AMPLIFIER 

This speech amplifier was desigped as 
a driver for the modulator of an am¬ 
ateur transmitter. The circuit uses a 
6L7 resistance-capacity coupled to a 
GJ5 phase inverter for push-pull 6J5^s. 
Provisions are made in the 6L7 circuit 
for the injection of automatic modula¬ 
tion control voltage to the No. 3 grid. 

The phase inverter is a modification 
of the Australian Kangaroo circuit. 
Grid excitation for one GJ5 is taken 
from the plate of the inverter tube. In 
the Kangaroo circuit, the input signal 
to the inverter appears between the 
grid and ground and the overall gain 
is limited to less than 2. 

In this circuit, the input signal ap¬ 
pears between the grid and cathode of 
the inverter. In this way, the degenera¬ 
tive effects of the Kangaroo are avoided 
and the gain is increased to about 15, 
This gain is possible because the cath¬ 
ode feedback voltage, which would 
normally be in series with the grid re¬ 
turn, is isolated from the grid circuit 
by Cl, R3, and C2 which effectively by¬ 
pass the feedback voltage to ground. R2 
and R3 are in parallel, with respect to 
a.f. voltage, and the effective impedance 


appropriate trimmers, and switching 
between this and the i-egular tuning 
condenser it is possible for the ham to 
set up two stations at once and change 
from one to the other merely by throw¬ 
ing a switch (d.p.d.t. for two gang, 
t.p.d.t. for three gang circuits) thus 
eliminating the usual scramble and de¬ 
lay of tuning across the band to find 
the other net station. By using a small 
capacity tuner (with shunt trimmers to 
bring it into the band) no vernier will 


DE FOREST 40TH 
ANNIVERSARY NUMBER 

What’s so special about the January is¬ 
sue of RADIO-CRAFT? It will have 
twice the number of paces and will be of 
historical import. It will contain articles 
by Dr. Lee de Forest and other prominent 
fieures of the radio world. January marks 
the 40th Anniversary of the birth of the 
vacuum tube. Reserve your copy NOW! 


be necessary, its spread being approxi¬ 
mately equal to its fraction of the regu¬ 
lar condenser's capacity. 

For the s.w.l., who regularly listens 
to any of several stations, a mica pad- 


voltage drop across each of the Joad re- osc.coiL 

sisters equal. Voltage for the other 6J5 (ORDET.coil 

is taken from the junction of Rl and 

i '} 

o ^ 


^C2 t; 

R2. 

-o<-i o- 



WiLSON Finley, 
Cant<yiif Ohio 

(Note: In this circuit, the input is 
floating and the inverter will probably 
suffer from hum from its cathode. This 
may be cured by applying a potential 
equal to the cathode voltage to the 
heater return.— Editor) 

MULTI-STATION TUNING 

The following scheme will be a great 
convenience for t\e amateur who likes 
round-table operation or for the s.w.l. 
who has a favorite station. By adding 
a small ganged tuning condenser with 


D.P.D.T. SW. 



0- 


nrvy- 

MIXER COIL 
(0RR.F. FOR 
T.RJ-) 

1 ' 


kz 





ding set pre-tuned to each station may 
be used. The stations are selected with 
a multiple-throw rotary switch. Tune 
the condensers to the station (little or 
no realignment of the main condenser 
will be necessary) and the station is 
ready merely by flapping the switch. 

J. O'Connell, 

Wihnington^ Calif. 


VARIABLE D.C SUPPLY 

This circuit is useful in supplying 
low-current d.c. voltages up to 110 volts 
for powering ohmmeters and other de¬ 
vices having similar requirements. 

The transformer, wound on the core 
of an old audio transformer, has a high 
voltage secondary prod’ucing between 85 
and 110 volts, and a filament winding 
to supply the tube used. 

Voltage output variation is obtained 
by varying the position of the poteniom- 



45/ 

2A3/ 

6A3 


2 2.5 OR 6.3V, 


•IIOV.OC 

-h 


eter across the high voltage winding. 
Maximum output is obtained when the 
grid potential is equal to that of the 
plate. 

Merle Gier, 
Wichita, Kansas 

high FIDELITY TUNER 

Here is the circuit of a simple high 
fidelity tuner. It can be attached to any 
public address system with excellent 
results. It uses a 6K7 r.f. stage and a 
76 detector. The coils and tuning con¬ 
densers were salvaged from an old t.r.f. 

In localities where there are strong 
local stations, it may be necessary to 
use a small condenser between the grid 
of the 6K7 and the antenna to provide 
the proper ratio between selectivity and 
sensitivity. 

Saul Sherman, W2MPL 
Neiv York City 

(It might be better to refer to the 
circuit as a medium-fidelity tuner, as 
its quality of output is intermediate be¬ 
tween that of an average superhetero¬ 
dyne and the special r.f. tuners with 
broadened tuning characteristics. — 
Editor) 




»AMC INPUT 


250K 


B- B+ 6T0 MOD. 


Left—A speech amplifier with push-pull output to modulator. 
Above—Simple semi-high-fidelity receiver has cathode output. 


lOOK 


AUDIO 

OUTPUT 




>sn- >00V. 


A 

250k 


imEO 


lOOK 
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MINIATURE 3-TUBE RECEIVER 

AH Butteries Are Mncludetl in This Biminutire Badio 


Q uite a 

few vest 
pocket ra¬ 
dio receiv¬ 
ers have been de¬ 
scribed in past is¬ 
sues of magazines, 
but unfortunately 
these sets required 
external battery 
packs or were 
otherwise bulky. The recent development 
of extremely small batteries, tubes, and 
other components should make possible 
the design of radios no larger than a 
package of cigarettes, which will easily 
slip into a vest pocket. Some experi¬ 
ments in this direction led to a radio 
which contains an orthodox circuit con¬ 
sisting of regenerative detector followed 
by two stages of audio amplification; the 
only deviation from standard set con¬ 
struction being use of very small parts 
and crowded wiring. 

The entire set and cabinet was built 
around a diminutive 22V^-volt B bat¬ 
tery which measures approximately 
2% X % X inches while the outside 
case dimensions of the radio are 3^4 
inches high by 2% inches wide by 
inches deep, excluding the height of the 
Imob extending above the case. All 
parts were mounted upon the front pan¬ 
el, to which the top of the cabinet was 
also attached. The two controls, tuning 
trimmer and slide switch, were also 
mounted on the top section. 

Even the very smallest tuning con¬ 
densers were much too large to be prac¬ 
tical for use in such a small radio, and 
for this reason a trimmer was modified 
somewhat so that a knob could be at¬ 
tached. This was done by drilling a hole 
through a piece of quarter-inch brass 
shafts The shaft was affixed to the screw 
extending from the trimmer. The quar¬ 
ter-inch shaft should be brass, since 


brass is soft enough that the trimmer 
screw will “tap*' into it if the hole is 
made slightly smaller than the trimmer 
screw. A compact regenerative coil was 
provided by removing the terminal strip 
and dowel from a standard oscillator 
coil. 

All wiring should be done with a 
pencil type soldering iron for ease of 
construction. The three flat hear¬ 
ing-aid type tul)es are held in place 


1— 14034 Meissner Coll 

2— CK505AX tubes, Raytheon 
1—CK506AX tube. Raytheon 

I—22]/2-volt battery, Eveready 

with speaker cement. These tubes are 
provided with long leads which should 
be cut short. Flexible No. 22 d.c.c. 
wire was used for wiring in place of 
the comparatively rigid tube leads. 

Although some sort of antenna is 
necessary, it need not be more than a 
foot long in a favorable location. The 
constructor will probably notice that 
the volume will increase when the radio 
is brought near any metal object, es¬ 
pecially electrical appliances; in fact 
the electrical wiring in the walls may 
be followed by noting signal strength 
variations. 

Mention should be made of the set’s 
rather narrow tuning range which is 
from ICOO to 1100 kc with the coil- 
condenser combination specified. To 
cover lower frequencies, a coil with 
higher inductance such as an 
i ro n-c or ed a n- 
tenna coil with 
suitable alterations 


should serve admirably. Time did not 
permit further work with the receiver, 
so it is given “as is’’ for what help it 
may be to other experimenters with 
compact apparatus. 


(This receiver, tried out in a New 
York apartment, brought in stations 
WHN, WNEW, WOV and WBNX with 
good volume and quality. These stations 


I —Audio Choke, Stancor OC-32 
4—.Ol-mf Condensers, Good-All $<-7 
All resistors BTVis I.R.C. 

I—370Tnmf padder, 2—.0001 mica condensers 

range from 1050 [WIIN] to 1380 
[WBNX]. It would appear that the first 
problem is to increase the tuning range 
to cover the entire broadcast band, in¬ 
stead of the fraction which can now be 
received, if the set is to be practical. 
This might be done with a specially- 
built condenser, or even better, perme¬ 
ability-tuned coils. Regeneration is an¬ 
other problem by no means solved. The 
threc-foot antenna wire, when brought 
near a radiator or telephone, would 
load the circuit sufficiently to prevent 
oscillation. Moving the aerial away 
would first increase signal strength, 
then as the coupling decreased, the set 
would burst into oscillation, ruining 
the program. Possibly a hearing-aid 
type of control could be combined with 
the ofT-on switch. The set contains a 
number of good ideas, and is an excel¬ 
lent starting point for anyone who 
wishes to construct a miniature re¬ 
ceiver.— Editor) 



Other side of receiver with batteries in place. Cord is for phones. 



a 



Inside the set. Special tuning condenser is in foreground, left. 


CK505-AX 


CK505-AX 


CK506-AX 



PARTS LIST 


B+225V. 
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NOW YOU can BUILD a TELEVISION 




To stimulate its radio and television training program, the Kew 
York Technical Institute of Kew Jersey is offering men interested 
in television this unusual opportunity. 


Instnictor demonstrat* 
ing rare Schmitt Op¬ 
tical System* used in big picture* projection 
type* television receivers. This famous television 
school's location in the heart ol the television 
industry* helps it to get such scarce scientific 
equipment. At N.Y.T.L ol N.J* all types ol tele¬ 
vision receivers are available lor student study* 


I F you are unable to leave home to go 
to a resident school, N.Y.T.I. of N.J. 
can supply you Avith parts to build a 
television chassis in your own home. You 
will be supplied with the same instructions 
and directions with 
which the school’s resi¬ 
dent students are equip¬ 
ped, when they reach the 
stage in their training 
that calls for television 
set construction. If you 
already have a sound 
radio background, with 
experience in building 
radio receivers, you will 
surprised to find how 
much you can learn 
about television by 
building this set. 

N.Y.T.I. of N.J. is 
one of America’s lead¬ 
ing resident schools for 
men seeking depend¬ 
able, thorough, up-to- 
the-minute training in 
the various fields of ra¬ 
dio and electronics. 


A School Particularly Suited 
to War Veterans 

The schooling offered by N.Y.T.I. of N.J. 
is particularly useful to War Veterans who 
recognize the high-earning possibilities of 
technical training in radio and television 
and are willing to tackle the class and labo¬ 
ratory work offered, regardless of their 
previous education. 

No high-school diplomas are needed for 
entrance. But N.Y.T.I. of N.J. requires 
that a student be earnest, sincere and radio- 
minded. Students without proper mathe¬ 
matical backgrounds are taught the radio 
and television mathematics they need. Sev¬ 
eral students with only grammar school 
educations have successfully completed ad¬ 
vanced technical television courses. 

Many veteran students are now attend¬ 
ing N.Y.T.I. of N.J. under the generous 
provisions of the G.I. Bill of Rights, which 
allows any approved school of the veteran’s 
choice to charge the Veterans Administra¬ 
tion up to $500 a school year against the 
educational expenses of qualified veteran 
students. Full-time students, with depen- 


You can build a direct viewing television chassis similar to the school* located square in the HEART ol America's television 
one pictured above* either in your own home or in the mogni- manufacturing and broadcasting industry. Mail the coupon ot 

licently equipped shops and laboratories ol this famous television the right to get full details. 
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SET RIGHT in YOUR OWN HOME! 


dents, are also paid a subsistence allowance of $90 
monthly by the VA, and those without dependents, 
$65. Many students hold part-time jobs, thus aug¬ 
menting their monthly subsistence payments. How¬ 
ever, you do not have to be a veteran to be accepted 
as a student, 

A considerable number of out-of-state students 
attend the school because of its excellent, practical 
type of radio and television courses, so difficult to 
get anywhere else in the world today. Living quar¬ 
ters are obtainable by single students, 

Yom Put into Practice Everything 
You Learn 

Students at N.Y.T.I. of N.J. particularly like the 
way the school puts into practice what it teaches. 
You may actually build a 17-tube television chassis. 
You also help build as many as 7 radio receivers of 
different types, a total of 75 electronic educational 
devices. Class study and laboratory study, in the 
proper combination, increase interest—and your 
hands get as smart as your head. With only average 
ability you should learn radio servicing in 8 months. 
In only 4 more months, you can know television 
receiver servicing. You can take even more advanced 
engineering-type courses if you wish. And through¬ 
out all your laboratory work you are using the finest 
and latest equipment available. 

A 17-tube, commercial-type, television chassis 
may be built by all resident students of television, 
and may be kept as’their own property, if they choose. 

Located in the Heart of the 
Electronic Industry 

The New York Technical Institute of New 
Jersey is in Newark, N. J., just across the river from 
New York City (only 20 minutes from Broadway by 
subway or train). The school is located in the heart 
of America's great radio and electronics industry. 
Such leading television, radio and electronics manu¬ 
facturers as R.C.A., Western Electric, Du Mont, 
Federal and Edison are nearby. Newark also is near 
Radio Stations WJZ, WEAF, WABC and WOR; 
each a leader in broadcasts going on networks all 
over the country. This means that the school offers 
numerous advantages, as it is in touch with the 
most recent developments in radio and television. 

Highly qualified television and radio instructors 
are here in abundance. Equipment is easier to get. 
Television students are offered exceptional advan¬ 
tages in this great electronic center. 

;SencI For Special Bulletin 4fl2^¥TtEE 

The school issues a special Bulletin, Numbered 412, 
which illustrates and describes its truly exceptional 
facilities and equipment. Bulletin 412, also describes 
classes that may be attended, housing conditions, costs, 
hours, etc. If you are interested in Television—you 
will want to read this bulletin. You can have it free 
merely by mailing the coupon at right. ' 

The school will also be happy to send you complete 
information about the television kits and directions 
which are now available to you if you desire to build 
your own television chassis at home. 

To get information about building a television chassis 
in your own home or to get Bulhetin 412. describing our 
famous resident school in Newark—^just fill out the 
coupon at right and mail it NOW to: New York Tech¬ 
nical Intitule of New Jersey, 158 Market Street, 
Newark, iV, J, 



Instnictor demonitroUng theory of 
light in connection with study ol 
opUcol systems used in proiectioii 
type teleyision receivers. This is 
Just onother one oi the pieces oi 
equipment which the New York 
Technical Institute ol N.], has 
available lor resident student 
instruction. 


Big picture television 
(16*'x21VOmthe flesh 
at N.Y,T.I. ol N.J, When 
it comes to television re¬ 
ceivers. N.Y.T.I. ol N.J. 
has it! All types of tele¬ 
vision receivers are 
available lor student 
use and instruction at 
the schooL 




Standard laboratory type test pattern used lor determining 
picture perfection In all types of television transmitters 
and receivers. (You can see it at N.Y.T.L of NJ.) 


New York Technical Institute of New Jersey 
158 Market Street, Newark, New Jersey 

n Check here if you wish to receive Bulletin deacribins the resident 
school of the New York Technical Institute of New Jersey located in 
Newark. N. J.—including its facilities, equipment, courses offered, costs, 
hours, etc. 

□ Check here if you wish information about buildinS a television chassis 
in your own home. 

□ Check here if you are a War Veteran. 


^'amc. Age. 


Address. 


Zone No, 

City ...(if any). Stete . 
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HARRISON HAS IT.'- 

RECHARGABLE 
POWER 


PACK 


COMPACTt —only 
blgb (6%'' hlgb with botury). 

LIGHTWElGHT-^lb.. 10 oz. 
Complete! 

POWERFULI—DeUven: 

• 135 ToUs at 20 ma In eontlnu' 
oua Military aenrlre or SO ma. 
or more. In iDtermitleot ama^ 
teur service. 

• 67V& volts at 5 to S ma. 

#1.5 filament or 6.3 beater, bias, 
and microphone volUKes. 


For little more than the cost of 
one set of regular dry batteries, 
you can obtain a new. modem, re-* 
Chargeable power pack that will eave 
you space, weight, and money 1 
Kuggediy made for Navy radio 
equipment, this pack gives excel* 
lent sen-ice under the roughest 
field conditions. 


The vibrator pack has such desir¬ 
able design features as neon voltage 
regulator, complete filtering, re¬ 
mote load start relay. 


Brand-new. Navy-In¬ 
spected In original 
carton with fully 
charged battery, dia- 
gram and Instructions. Complete** 
ready to go. 


$550 



• Portobi# Receiverft 


• Tronsmitters 

• Walkie Talkies 

• Remote Controls 


# Test Equipment 


Smooth, dependable power comes 
from a 6-voll storage battery which 
clips Into bottom of pack and which 
can be recharged over and over 
again for only a penny or iwp- Uo- 
breokabie plastic NON-SI ILL 
(even If turned upside-down) 
CASE. Can give over 6 aolid hours 
of continuous operation at full 
rated load before requiring simple 
recharge by any half amp. trickle 
chargor or our special iuexpeiislvo 
charger. 


BATTERY CHARGER 

Noiseless. Selenium rectifier 
type, to trickle charge these or 
any other small ballcrles. 110 
Volt AC. *2.97 




COAXIAL CABLE 

RG-8/U. 52 Ohm Impedance. FB for feeding beams, 
•tc. Handles a KW with high efficiency. New. per¬ 
fect cables. 

110*foot length with two f 65-foot length with one 
PL-259 coaxial plugs. 1 plug. List AC 

Toul list Prlco U QJl 1 *22.59. HS3 

$39,281 HSS I 

Cut te size In one piece within —0% to -{-20% 
of length ordered. Full measure! 

Type Impedance 0.0. 1*100 lOO'tnduP 

RG.8/U 52 Ohms .405^ 9« «« 

RG«n/U 75 Ohms lOe 7e 

RG-13/U 74 Ohms ^20^' I4e lOe 

RG-58A^. 55 ohms. An efficient, light-weight trans¬ 
mission line <.195''OD> for FM. telev slon. and 
Amateur antennae. Also um as high quality. Inex- 
Deoslve crystal mike or pickup cable. List...... 91B.50 

U»3 BpecUl—100 feet for $3.95 

CRYSTAL CALIBRATOR AND MONITOR 

A very handy piece of new Navy equipment! Use U 
for tuning ECO or receiver to spot frequencies, 
monitoring, alignment, checking crystals, etc, 

8A4 lube EC Fierce oscillator covers all crystal 
frequencies. Sockets for 10 crystals, with cenmlc 
•elector Switch. Phone Jack. Aluminum cabinet Zts' 
s 4H'' X O'' also bolds No. 2 cell and a 5540 battery. 
Complete, with luitructloni. diagram!, and Lit of 
•p^o tube and parU. less only baiierlea $495 

and crysuls -.. ^ 

(With batierles $5.95) 


^ ALL STANDARD LINES 

Wn nra Fqetory Aothorixad Distributors 

for the top quality manufacturers and ^ now have 
In stock lots more new, latest improved p^lucllon 
11am gearl Visit our stores today, for exerything you 
need, w e promise you fresh clean material—quicker 
—at the lowest current prices—ami above all. our 
sincere desire to be of friendly, helpful service. 

As one of the world's largest distributors of Com¬ 
munications Equipment, wo are delivering plenty of 

RECEIVERS AND TRANSMITTERS 

right nowl ALL iUKES—prwtlclly *11 model.. 

If you want your new set, test equipment, ampli¬ 
fiers, parts, etc.. In the quickest pussiblo time send 
your order to ilAUUlsoNi 


RCA 1 KW Modulation Transformers 

500 Watt Audio. /:/ impedence Itatlo 40 Lbs...$24.75 

MAIL ORDERS? Certoinlyl Just list 

everything you wont (Items in this od, or 
any od, magazine, or catalog) and Include 

remittance. , 

Vy 73 de 

Bil Harrison, W2AVA 





ARRISON RADIO CORPORATION 

9 WESI BROADWAY. • MEW YORK CUY T 

rMONE—iAnkiy I-'IIJI-S ' "HARtiSOliAD " . - 

jjAHAJCA BRAJhlCH3rl7:r-3l NilliJd*. Avt.— RFpufalic 0.410^ 


• RADIO CABINETS • 


PREPARED ASSORTMENTS 


complete line of 

SPEAKER BAFFLES 

5"-6".8"*r0"-l2" 

BLANK REPLACEMENT 
CABINETS and RECORD 
PLAYERS 

Exact duplicate cabinets for Emerson, Cros* 
tey. Philco, R.C.A., Motorola, and Fada. 
IMMEDIATE DELIVERY 

Send for free circular and price liH. 
SELLING TO WHOLESALERS A JOBBERS ONLY 

Radio Furniture Distributors, tnc‘ 

IM7 Broadway. DEPT. RC, New York 23. N. Y. 


100 

100 

100 

50 

so 

?§ 

i§ 

so 


GUARANTEED FIRST QUALITY 

1/3 Watt Raslatora Alt Inaulated.S2.es 

Vb Watt Kcaiatora All Inaulated. 3.94 

1 Watt Realaiora All Inaulated..... 4.45 

a Watt Reaiatora All Inaulated. 3.98 

200 Volt Paper Condeuaers. 2.48 

Mica _Con<len««ra. 2.98 

Dry Electrolirtlc Filter Condenaers. ... 6.75 

2S ft. Rolls Hookup Wlre^Aaal’d colore 1,98 
Volume and Tone Cnittrvla—No Switches 1.98 

Vt. Spaffhettl and Vlnvllte.98 

Colls !>.. U.F. Ant. and Oac. 3.98 

Wafer and Ceramic Band Switches.... 3-^* 

Auto Suppressors. 2.98 

Electrical Wiring Devices. PluRs. Taps, 

Bases. Elements. Fuses, etc. 5.00 


SEND FOR THUTONE COMPLETE RADIO AND 
ELECTRICAL LIST 

Terms: 25% deposit required 
with order. Balance C.0.0. 


TRUTONE PRODUCTS CO, 

S03 W. 42iid 8t. Dept. C New York 18. N. Y. 


Next month RADIO-CRAFT has a special double-sized de Forest Audlon Issue. Watch for it! 


SERVICEMEN—WAKE UP! 

(Continued from page 13) 


words, you must know the dollars and 
cents end of the radio business. Then, 
as Mr. Charleston puts it so well, you 
must know how to sell yourself. That’s 
what counts. 

There is room for a good deal of im¬ 
provement in most small service shops* 
A goodly percentage of servicemen still 
use archaic methods, still think, be¬ 
cause there is a considerable amount of 
business today, that they can abuse 
every principle of economics. Rest as¬ 
sured that business will not remain 
good forever—the day will come when 
customers with long memories will no 
longer be around certain servicing 
shops. 

NoWt while we still have prosperity^ 
is the time to build for the future. To¬ 
morrow may be too late. 

A considerable minority of service¬ 
men still have not seen fit to *‘play 
bair* with their customers. TO THEM 
THESE LINES ARE ADDRESSED, 
It is these shortsighted men who con¬ 
stantly endanger the entire servicing 
trade and make it difficult for those 
who give honest and efficient service. 

We are noting* more and more news¬ 
paper clippings, exposing shoddy serv¬ 
icing and downright gypping, from 
many parts of the country. This is a 
healthy sign, because it shows that the 
press of the country is alive to the dan¬ 
ger. In many cases we note that the 
name and address of the offending shop 
is given. Such publicity has a salutary 
effect—no shady shop can stand it. In 
several cities, newspapers who run reg¬ 
ular columns on servicing abuse—not 
necessarily on radio servicing alone— 
invite readers to send in their com¬ 
plaints, particularly those of a flagrant 
nature. As happens in all such cases, 
the majority of complaints usually are 
directed against certain shops known 
for their questionable methods. It is 
these that the newspapers seek out, 
after they have investigated a number 
of complaints. Only the guilty shops 
fear such publicity, the reliable ones 
welcome it, because it helps to clear the 
situation. 

Fortunately these crooked shops are 
in the great minority. Few men are 
downright dishonest — adversity and 
lack of business makes them so. But 
this all goes back to the start: if the 
owner was up on his toes, alert and hard 
working, there would have been no ad¬ 
versity nor lack of business. In short: 
no one is successful in the long run un¬ 
less he works for it. 

To those servicemen who find the go¬ 
ing tough, these simple rules may be of 
help toward a successful career; 

1. Work for less —^let the volume 
govern your profit. 

2. Astonish and delight your custom¬ 
ers by not charging anything at all for 
small, trifling repairs (such as chang¬ 
ing tubes around, cleaning a connection, 

(Continued on page 58) 
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A CARRIER TRANSMITTER 

This carrier-current transmitter em¬ 
ploys a 6V6 as an oscillator and a 6F6 
as a modulator, LI is a standard 125 
ma, 2.5 mh receiving-type r.f. choke. 
This is tapped one-quarter of the way 
up from the grounded end. The tuning 
condensers are the mica dielectric tyjpe, 
L2 consists of 185 turns of No. 28 enam¬ 
eled magnet wire, close-wound on a half¬ 
inch form. It resonates sufficiently close 
to the frequency of the grid circuit when 
shunted by the high-voltage mica con¬ 
denser to insure oscillation. Variable 
tuning in the plate circuit is unneces¬ 
sary. L3 consists of 120 turns of No. 28 
enameled magnet wire close-wound on 
a half-inch form loosely coupled to L2. 
T1 is a universal-type modulation trans¬ 
former. A 200-ohm audio choke may be 
substituted if the modulation transform- 


KCIOOO 


6V6 osc 

20 K 


25MA 


CHOKE 


.005 

L! 


.0009 


20K 


low 


.25 

400V 


II7VAC 


,002 = 

MICA ^ 


250V 


300 


25V 


lOW 


CARBON 

MIKE4^^ mike TRANS 

l/x 

190 KC 

zm\£^ 

CURRENT 
TRANSMITTER 

The circuit. Coil is a 2.5-millihenfy choke. 

er is not available, with equally good re¬ 
sults. 

Interference with nearby radio receiv¬ 
ers is minimized by thoroughly shield¬ 
ing the entire transmitter, tuning it to 
a frequency of about 190 kc or one 
that is not normally used in superhet¬ 
erodyne i.f. amplifiers, and coupling the 
r.f. output to the a.c. line us loosely as 
possible for satisfactory reception at the 
receiver end. The entire unit can be 
made quite compact, depending on the 
skill of the builder. 

A license is not required to operate 
the transmitter. However three restric¬ 
tions should be observed: FCC regula¬ 
tions (Sec. 2.102) which limits the field 
strength radiation at 190 kc to 826.3 
feet; a restriction imposed in certain 
regions by military authority; (These 
zones are designated by notices posted 
at your local post office. Where such a 
military restriction is still in ctTect, op¬ 
eration is specifically prohibited.) The 
third is imposed by the electric and pow¬ 
er companies, who often use carrier for 
communication and control. A carrier- 
current transmitter must not interfere 
with these companies. 

A new phonograph holds records up 
on edge to play them. The instrument 
has two tone arms, and turns in one di¬ 
rection to play one side, then reverses 
to play the other. The machine is the in¬ 
vention of two New Jersey men, and has 
been assigned patent No. 2,406,355. * 

DECEMBER. 


ALNICO V 5'P. M. 
SPEAKER 

New Ainico V tntiKnet 
provides maximum per-- 
formance with minimum 
we>irht. Normal wuttafre 
3. peak wattuire4H. 
V.C. impedances.2 ohms, 
depth 2 7/16* 

SB7009 


51.98 


WELL5-GARDNER BC-348-N Com¬ 
munications Receiver. 6 Hands—200-500 KC. 
and 115 MC. to 18 MC. in 5 Hands. 2 stufjes KF., 3 
Btatres IK., Heat l-requenpy Oscillator. Crystal IF, 
Filter, Manual or Automatic A.V.C. Complete w ith 
tubes and 34 V.D.C. input dynamotorpower supply, 
but supplied with complete instructions and dia- 
Kfams for convenintr to 110 V. A.C. 60 SCO QC 
cycle operation. BC-348-N .... 


CARBON THROAT 
MICROPHONE 

Will work into any 200 
ohm impedance input 
circuit. Has adjustable 
strap to tit any neck. 
Ideal for ultra hiKh fre¬ 
quency mobile wo"k for 
hams. Supplied with 
strap. 10“ rord and AQff 
plUiT. 5B70C0 


3 Mfd.4.00 Volt 
I Hi-Voltage 

’ Condenser 

j Large 3 nifd., 4000 V. 

I DC. condenser, her¬ 
metically scaled in 
an aluminum can. 
Size 4H X 3 11/16 x 

' 54.95 


Supreme Model 543 B 

looo o. p.v. 

A Sensitive Meter 

Has pin jack terminals, and in¬ 
cludes the followinjr ranijes: — 
0/6/60/600 D. C, M. A., O/15/150/COO/3OnO V. A, C. 
and D.C., 0/2000/200.000ohms. This meter is con¬ 
venient to carry. Weighs 28 o 2 :s. Uses full size 3* 
meter with a rugged, accurate I.M. A. movement. 
All resistance ranges are operated by batteries 
furnished with the unit, liakelilc case. Size: 
67/8^xyA6'x21/3'. Shpg.wl.Zlbs, S]g 


D.C. MtLLIAM- 
METERS 

2H ’ flargL* mounting 
type. Black dull fin- 
i^h bakclitc case. 
Mtg. ildwe. inclutied 
—Large, clearly legi- 
ble dial calibrations. 
Either 5B4122 — 
0-20 M. A.D.C. or 
5B4116—0-300 

53.23 


A POPULAR HAM TUBE 
AT A REAL LOW PRICE 

VHF Midget Super Control 
RF Pentode Tube. Type QC^ 
9003. SPECIAL . . . 

HEAVY DUTY LINE FILTER 
^ Sola r Eli m >0-Stat. Com¬ 
pletely shielded. Type S'! 7 0 
kN106. 5B3218 Each I . I U 


NEUTRALIZING TOOL KIT 

1 2 toolsTelescope into 5 unit$ 
Composed of alii gator side wrench 
•— 6* insulated driver—metal nib, 
6/16* and rut wrench, H' ins. 
square nut wrench, hex metal 
Bide wrench, 2H* in»- driver with 
metal nib, hex slotted insulated 
wrench driver, 6/J6* hex Ins. nut 

wrench. 6'and 6* ins, to AD 

driver. 5B6547 . . 


WIRE STRIPPER 

Strips wire Instantly! Fastens 
to bench or other support. Wire 
stripped tonny length. Strips wire 
up to 12MM diam. Each QQ/ 
C15268 .go 

aerial WIRE 

^ Contains 7 strands—4 cop] 

3 of monel. 100 foot coiLs. ' 
SB5133 .... Each 


copper- 

i 29' 


CRESCENT AUTOMATIC 
RECORD CHANGER 

Simple, single control. 


I ten 12' or twelve 10' 


. . „ . ol, plays te _ _ _ __ 

records automnticnily. Rejects any record desired, 
or permits optional playing of records mnnually. 
Only three moving pju ts while changing. Fast... 
changes records in 5 seconds. Has self-starting, 
. 78 H I’M, no volt CO cycle AC, heavy duty motor. 

Finished in two-tone brown with attractive plastic 
\ trim. Kenuirea only 6ji' head room and fits any 
‘ cabinet with 12k?' x 16’1'changer area. SI O DC 
! C22503. SPECIAL. '^lu.gg 

TUNER UNIT TU-IO-B. Continuous fre¬ 
quency range from !0 MC. to 12.6 MC. VFO osoil. 
lator tuning section, buffer, coupling, capacitors 
and choke, and buffer output matching tanned coil 
and TOndenser, Size 16'^' Ig. x 7^^' h. x D C 
6H'deep. A54132, SPECIAL , . 

Concord 


T-17-B 200 Ohm Carbon Mlhe. Lightweight, 
with pres3-to;talk button. Huilt-in filter to suppre.*(s 
carbon hiss. 6* rubber covered Cable and SO ^ Q 
rL-€8 3-circuit plug supplied. 507062. t. *T U 
Mideet Volume Control — 1 Meg. ohm Standard 
kl'lLi-hing, }^*dia.Shaft. long.with split QC/ 
spline for push-on knob. C8154 . . , ,Ug 


STANCOR Universal Output Transformer Typo 
A 3856. I'rirnary for all single or push-pull pi ttes. 
Secondary adjustable from i to 30 ohms. Two-inch 
mounting centers. 4 watts at 35 rails. Cl OO 
C1675, SPECIAL. 

Mail the Coupon Below Now! 

for New Cnncord Bulletin of Radio Parts? and Elec¬ 
tronic I'.'nuipment. See 8 yiimt-sixe pages packed 
with Ihidio Nee<l? — Condcnsi-r.-. Meters. Controls, 
Tran ; form err?. Switches. Relay 4. Tools, Amplihers, 
Kecofils, Players and Changers —new and scarce 
items—score* of bargains. MAIL COUPON NOW! 


RADIO CORPORATI 

LAFAYETTE RADIO CORPORATION 


CHICAGO 7 
901 W. Jackson Blvd. 


ATLANTA 3 
265 PaacAtrtt Straot 


I Concord Radio Corporation 

I 901 W. Jachson Boulevard, Dept* RC-129 
I Chicago 7, Illinois 

j Please rush my FREE COPY of the new Concord 
* Bulletin of Radio PartSc 

Name - 

_ 

Citu State 


I 

I 

• 

I 

I 

I 

I 

I 

I 

I 

I 

I 

J 


EQUI^aae 


anrt 


led 


SHIPMENT 


Concord has them! Radio & Electronic Tarts, Supplies ni 
Equipment of every kind, for every need ... ]oni*-a\vailc . 
hard-to-tzet items , • .new merchandise, just received ... 
I liindrcflx of liaritalns... in stock NOW for Immediate Shipment front 
emevOO or ATT.ANTA. Listed below arc just a few of Con.urd's 
Money « Maklnit Values In Top-Quality, Standaril - Make Parts and 
Equipment. CtlECK these o!Icrlni«9 now — or write us your needs. 
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LOOP AERIALS 

Loop aerials on portable and some 
home receivers can be a constant source 
of erratic noises. The aerial leads are 
usually constructed of poorly insulated 
wire. Vibration may cause the leads to 
make intermittent contact which will 
cause annoying static. 

Trouble from this source may be pre¬ 
vented by spacing the leads and hold¬ 
ing them in place with tacks or Scotch 
tape. 

H. Leeper, 

Call ton, Ohio 



WIRE STRIPPER 

A piece of broken hacksaw blade may 
be made into a handy tool for stripping 
insulation from wire. The jagged broken 
edge is filed smooth. The toothed edge 
is used to scrape enamel insulation from 
wire. The back of the blade is sharpened 
to a knife-like edge and used for cutting 
rubber insulation. 

Neil S. Higgins, 
Lincoln Park, IIL 

ADDING HEADPHONES 

Here is a circuit that I have found 
useful when connecting headphones to 
a radio. 



The headphones are connected in the 
tone control circuit. The phone jack or 
binding posts are inserted between the 
bypass condenser and the variable re¬ 
sistor. A d.p.s.t. is wired into the cir¬ 
cuit so that the speaker may be silenced 
when the phones are used. When speak¬ 
er operation is desired, the voice coil 
circuit is closed and the phones are 


shunted out of the circuit, permitting 
normal operation of the tone control. 

Don Beckerlbg, 

Wolf Point, Montana 

GUITAR AMPLIFIER 

Here is a circuit of a 3-tube ^guitar 
amplifier that will give ample volume 
for many applications. 

The circuit uses a cascade-coupled 
6SC7 feeding a 6F6. The volume control 
is located in the grid circuit of the sec¬ 
ond stage of the 6SC7. 

The amplifier is free from feedback 
and motorboating if ample care is used 
in placement of parts. All wiring and 
parts are grouped about the tube sock¬ 
ets. Shielding is required on the gi’id 
leads of the 6SC7. The amplifier may 
be constructed on a chassis less than 
eight inches square. An additional jack 
may be wired in parallel with the pick¬ 
up jack to permit use of a high im¬ 
pedance mike. 

Kennetth Ballard, 
Mason City, III, 


METER MULTIPLIERS 

An accurate multi-range voltmeter 
may be constructed without using range 
switches. A potentiometer is calibrated 
for the multiplier ranges required. With 


+ 



a -megohm potentiometer, it is pos¬ 
sible to calibrate a 1-ma meter to read 
up to 500 volts. 

When the correct values of the multi¬ 
pliers have been determined, the ac¬ 
curacy of the voltmeter will be equal to 
the accuracy of the potentiometer cali¬ 
bration. Ernest Turffs, 

Melrose Park, HI, 

CURING OSCILLATION 

Audio oscillation in radio receivers 
may be caused by poorly soldered con¬ 
tacts. This is particularly true of plate 
and screen by-pass condensers. To cure 
the trouble, go over all soldered connec¬ 
tions with a hot iron. 


,6SC7-GT 


.0S/600V. 6F6* 



SIMPLE CONNECTORS 

A very simple connector can be made 
from a short length of chain such as is 
used on wash-bowl stoppers and on sash- 
cords in window frames. Take one link 
off and straighten it out. Then bend one 
half of it into a U-shape. Now put the 
wire into the hole formed by the U- 
shape and clinch it tightly. The other 
end is opened by cutting off the top bar 
of the closed portion. The open end can 
now be used as a spade lug and can be 
connected to binding posts or to screws 
with a minimum of effort. 

Edward W. Hutchinson 
New York City 

SUB-PANEL SOCKETS 

Sockets for receiving tubes and trans¬ 
mitting tubes like the 802 or 807 may 
be mounted beneath the surface of the 
chassis without resorting to hollow-tube 
spacers. An Amphenol *‘ACS*' above¬ 
surface socket is used. The socket is re¬ 
moved from the shell, by removing the 
retaining ring, remounted in the re¬ 
verse position. The assembly is turned 
over and mounted under the socket hole 
in the chassis. 

E. R. Matthews, 
Kaslo, B, C., Canada 




H. Deeper, 
Canton, Ohio 


(Note: Care 
should be used 
when resoldering 
the connections 
because it is easy 
to ruin a well- 
soldered joint by 
applying a little 
too much heat — 
Editor) 




SW. II7VIAC 


PLUG-IN RECORD PLAYER 

I wanted to add a record player to 
my radio so that it could be connected 
readily without unsightly wires connect¬ 
ing the two units. 

The motor and pickup were mounted 
on an 8xl0x3-inch chassis. The bottom 
plate was drilled for four banana plugs. 
Corresponding holes were drilled in the 
top of the radio cabinet and fitted with 
banana jacks. 

One pair of jacks and plugs were 
used to connect the motor to the a.c. 
line and the other pair connected the 
pickup to the audio system of the radio. 
The bottom plate was then fastened to 
the bottom of the chassis. 

Plugging the player into the top of 
the radio completes the necessary con¬ 
nections so that the player may be used. 
The four inconspicuous banana-plug 
jacks on top of the radio cabinet not 
only make electrical connection to the 
record player but hold it securely in 
place as well. q. L. Holman, 

Lexington, Ky, 
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FOLDED DIPOLE ANTENNA 

The new “Twin-Lcad^^ 300-ohni line 
makes it possible for one to construct 
a folded dipole antenna that can be 
rolled up and weighs approximately 10 
ounces depending, of course, on the 
length of feeders. 

The impedance of the folded dipole 
antenna is approximately 300 ohms and 
forms an almost perfect match to the 
300-ohm feeders, no matter what length 
the feeders are. The feeders arc ex¬ 
tremely efficient and may even be used 
on the very high frequencies without 
appreciable losses. 

It is possible to make the antenna out 
of the same transmission line that is 
used in making the feeders, for the 
spacing is correct for frequencies of 
29 me and higher. As the spacing is the 
same for antenna and feeders, and since 
the antenna wire spacing cannot vary 


•TWIN UAD‘'300a TR AN5MI SS'ON WIRE 
^ 




"JOINED AT ENDS 
GUy WIRES 


MAST 

y 


POLYSTYRENE SPREADER 
BAR 


How the transmission-IIne antenna is erected. 


when using this transmission line, the 
entire system is symmetrical through¬ 
out. 

In constructing an antenna for IO¬ 
meter operation, it is first necessary to 
cut off 16 feet, 4 inches of transmission 
line, which is used for the antenna itself. 

The insulators used at each end of 
the antenna are made from a 6-inch 
plastic spreader bar. The spreader bar 
is first cut in half with a hacksaw and 
two holes are drilled into the center. 
The spacing between the holes is equal 
to the width of the transmission line. 
An additional hole is drilled into each 
end of the spreader bar for the guy 
wires. The two leads of the antenna are 
then passed through the center holes 
of the insulator and soldered together. 

In connecting the transmission line 
to the antenna, the bottom wire of the 
antenna is cut exactly in the center and 
each wire pulled aside approximately 
% inch. The feeder wire is then pulled 
apart at the end to about V 2 inch and 
connected to the two bottom antenna 
wires. The remaining jiieco of plastic 
material on the end of the feeder is 
joined to the antenna material by press¬ 
ing a red hot nail over the joint while 
holding the connection firmly. A strong 
weld takes place between the two plastic 
materials .—Lcou S, Weaker 


The Canadian Broadcasting Corp. 
plans to spend between one and two mil¬ 
lion dollars on expansion, the CBC 
chairman reported last month. Plans 
would include new 50-kw stations to 
cover the vast reaches of the Prairie 
Provinces, and power increases for many 
existing stations. 


Low Cost FliLlR TS-1 Sjgnd Tracer 


Saves Time, Money, Guesswork on Radio Repairs! 



GETS TO THE HEART OF 
RADIO TROUBLE IN A FLASH! 

Lacofes Causes of; 

• Noisy Sets 

• Parts Failure 

• Misfracking 

• tow Sensitivity 

• Distorted Tone 

• Intermittent Sets 


IMMEDIATE 

DELIVERY 

Place your order foe 
the TS*l Signol Troc* 
ing Anolyzer with your 
regulor ports jobber. 
If he cannot supply 
you, write for nome 
of nearest jobber 
stocking thii instrument 
—or send your order 
directly to us. 


MODEL TS-1 


ONLY 


Easy to Use I Pays for Itself I 


Servicemen! Experimenters! Here’s an absolutely dependable Signal Tracing 
Analyzer at the lowest price ever quoted for such on instrument! Enables you 
to test any radio or amplifier just by touching the Anolyzer probe to any 
portion of the circuit—the signal you hear in the phones permits you to 
isolote and locate the trouble in just minutes. Easy to use—no special skill 
needed. Works with any magnetic headset, 1000 ohms or higher. Requires 
only one 22Y 2 v. battery and one No. 2 floshlight cell. Self'Contoined in 
compoct (6^ X AV 4 X 3%*'! brown metol cose; with snopOock cover and 
battery compartment. Compact bokelite probe houses miniature vacuum tube 
and circuit components; has 3 ft. coble. Excellent instructions included. An 
invotuobfe instrument that pays far itself quickly! 


Complete with vocuum 
tube (less batteries) 



FEILER ENGINEERING CO. 

MILWAUKEE AVE., CHICAGO 22, ILLINOIS 


.1 



Portable, sturdy, compact—the 
CRO-5A is an ideal unit for rapid, 
accurate, high quality service work. 
Chock the ucilitv and features 
which you have always wanted in 
the instrument on your bench. 

# For better laboratory and production 
testing ^, 

# For routine Service work .. l 

# For studying any variable which may 
be translated into electrical potentiols 
by means of ossocioted apparatus... 

# Designed with tubes for maximum am¬ 
plification with minimum noise . . . 

# Exceptionolly stable troce even under 
adverse power line voriotions . . . 

# Frequency response—essentially fiat 
from 20 cycles to 350 KC . .. 

# Completely self-contained . . . 

Write to General Electric Company, 
Hlectronics Department SRC-6407, 
Syracuse 1, New York. 


GENERAL ELECTRIC 
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m i would like to have a diagram of a 
wide^hand amplifier^ for ivsc with an 
oscilloscopet to meet the following speci¬ 
fications: 

1, 15 cycles to 2 me or higher, 

2* Sufficient gain to work ivith a 5- 
inch scope when a l.S-volt RMS 
signal is applied to the mpiit cir¬ 
cuit, 

S, A 9002 is to he used in the probe. 
Please include any special instructions 
or precautions that may 'he necessary 
ivith this amplifier, — 3/./?., Toronto, 
Canada, 


A* A wide-band amplifier circuit is 
shown. It will give good results up to 
5 me if care and high-quality parts are 
used in the construction. 

The flatness of the response curve 
will depend largely upon the distributed 
capacity. To keep this factor at a mini¬ 
mum, a few turns may be added or re¬ 
moved from the inductors to obtain the 
required response. 

The amplifier is designed to give full- 
scale deflection on a five-inch tube with 
a 1,6-volt signal applied to the grid of 
the probe. Sensitivity may be increased 
by inserting another 6AG7 wide-band 
amplifier stage between the first 6AG7 
and the 6J5, This will give a gain of 
about 20 times more. 


WIDE BAND AMPLIFIER 

The input lead, blocking condenser 
and grid of the 9002 should be spaced 
as far as possible from the probe shield 
to prevent excessive stray capacity. A 
large feed-through insulator through 
the shield will help in such stray capac¬ 
ity reduction. 

The r.f. chokes 
may be from 1 to 
2.5nh. The latter 
value is desirable. 

The resistance of 
the chokes should 
be as low as possi¬ 
ble to prevent un- 
d u e reduction of 
filament voltages. 

Approximate val¬ 
ues of all other in¬ 
ductors are shown. 

Exact values are 
determined by dis¬ 
tributed and stray 
capacities and may 


giitiiiiiii 


I The Question Box is again undertaking to answer a limited 
§ number of questions. Queries will be answered by mail 
i and those of general Interest will be printed in the maga- 
I line. A fee of 50c will be charged for simple questions re- 

1 quiring no schematics. Write for estimate on such ques- 

1 tions as may require diagrams or considerable research. 

iiinuLiiiiii]ti]iniiii]iiiii]iiiiiiiiiiiiii[iiii(ii;jiiiiiiEii(iiii»^ .. .. 


WIRELESS PHONO 

^ Please print a diagram of a wire¬ 
less pho7Wgraph oscillator that ynay he 
modulated with a highimpedance micro¬ 
phone or crystal picktip, I would like to 
use a 1R5 oscillator aiid A5Z5 rectifier, 
— W,L,M,, Cidver City, Calif, 

A. A diagram of the wireless oscillator 
is shown. A high output phono pickup 
may be connected directly to the grid 
circuit of the 1R5. A microphone will 


4-sSHORT ANT 
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be adjusted by experiment for flat 
response. 

The strong magnetic fields around the 
cores of the power transformer and 
filter choke may induce hum in the grid 
leads, especially of the first stage. This 
possibility may be avoided by construct¬ 
ing the power supply on its own sep¬ 
arate chassis and placing it at a little 
distance from the amplifier. 


SEE NOTE 
GAIN CONT. 


6AG7 




6AG7C2) 


.05 



NOTE: gain cont. may be IOOa shunted to obtain 


POINTS X'S' SEE TEXT 

require added amplification. A 1S5 
microphone amplifier has been added to 
meet these requirements. Filament volt¬ 
age for the 1R5 and 1S5 is provided by 
dropping resistors in the positive high 
voltage lead. A 300-ohm resistor is con¬ 
nected across the 1S5 filament to carry 
the cathode current of the 'oscillator. 

The 1S5 may be eliminated from the 
circuit by connecting a jumper across 
“A*' and and omitting the Mike- 

Phono switch, 

g DIATHERMY MACHINES 

m I have heard that there have been 
some changes in the regulatioTis regards 
ing the design and frequency operation 
of diathemny equipment. What limita¬ 
tions are placed 07t inachines operating 
on other than assigned fr€qu€7ici€S ?— 
E,S,T,, Millville, S, C, 

A* Each machine operating on other 
than the assigned bands should be op¬ 
erated in a vay that will not cause in¬ 
terference with existing radio services. 

The equipment should be provided 
with a rectified and well-filtered plate 
supply and efficient line filters. The 
radiation field from the machine shall 
not exceed 15 microvolts per meter at 
a distance greater than 1,000 feet. To 
reduce sky-wave radiation, all appara¬ 
tus should be operated as near ground 
level as possible. Placing equipment 
away from unshielded light and tele¬ 
phone lines is helpful in this respect, 
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COMIC POSTER 


TO DISPLAY IN YOUR WINDOW! 

A Crowd'pulling cartoon, siza I7"xl7**, drawn especially 
for OLSON RADIO WAREHOUSE to give you. It's yours for 
the asking, absolutely FREE and postpaid. Display it 
In your window or Service Dept, for laughs — and salesi 

Why do we make this offer? Because we want you to become 
acquainted with Olson Bargains. We will send you a Free 
Catalog with the poster; this Catalog lists nationally 
famous Radio Parts at prices that will save you plenty! 

Patfe fhit coupon on a potfcard 

— —-— and MAIL TODAY 


OLSON RADIO WAREHOUSE 


73 E. MILL ST., DEPT. 58, AKRON, OHIO 

dUi! Send me the Comic Poster pitt. 


NAME ,.. 
I ADDRESS 
I CITY. 


.STATE 


lomous for 



OUTSTANDING OFFERINGS 
OF 

NEW KITS 

H-IOI Five Tube Superheterodyne Kit 

Small llakellto cabinet approximate size 
comp lei e paris except vclre and solder for the con¬ 
struction of a standard superheterodyne receiver 
using 50I>6 . 3525. 12SAr. 12SL:7, and 12.<K7. 

A simplified cireuit diagram Included in this kit 
enables any one ivlili a slight kniKtledKo of radio 
to construct a highly etticient receiver. Cl O 
I’ricc not Including tubes . • V* / ./ 

H-105 Automatic Record Changer Kit 

Consists of 1 Automatic Kccord dininger. single 
post; 1 Portable leaiherelta cabinet for uboxe: 1 
Crystal pick up; 1 5" P.M. and output traiisfotmer: 
1 complete kit of parts Including tubes but exclud¬ 
ing v»ire and solder, to cojistruct a S-tube aniplider 
using 1— solid. 1 -337.5, and 1— QC 

12Sq7. Price complete . 


All prices are F.O.B. New York City 

Write for our new cattaloque showino 
new test eQuiiiment. tubes and a horoe 
variety of new replacement Parts. 

We ship anywhere in the U.S.A.— 
prom ptiy. 


RADIO DEALERS 

SUPPLY COMPANY 


I3S LIBERTY ST., NEW YORK 6, N.Y. 


RADAR WAVES HARMLESS 

Radar waves produce no harmful 
physical effects, the Aero Medical Lab¬ 
oratory at Wright Field reports. 

Use of high-power, high-frequency 
radio equipment first came into exten¬ 
sive use in wartime military equipment. 
Their biological effects unknown, ru¬ 
mors arose that long exposure to the 
waves might cause baldness or even 
sterility. The rumors may have been 
due to confusion with X-rays or ultra¬ 
violet light, both of which are thou¬ 
sands of times shorter, on the other 
side of the visible light spectrum. 

At the Wright Field laboratory Dr. 
Follis exposed 13 male guinea pigs to 
ten centimeter radiation three hours 
daily for from 51 to 53 days. At the 
end of this time they were killed and 
every vital organ studied. Absolutely 
no deviations from the normal were 
found. There was no loss of hair, and 
no evidence of sterility. It also was de¬ 
termined that no X-radiation, which 
might have been harmful, wixs mixed 
with the radio waves. 

Early in the war clinical studies were 
made of Navy volunteers exposed for 
long periods to high frequency radio 
waves, although not in measured 
amounts such as were used in the guinea 
pig experiments. No pathological effects 
were found. Some of the subjects had 
complained of headaches after several 
hours of exposure, but these disap¬ 
peared shortly after exposure ended. 



radionic equipment CO. 

170 Nassau St, Dept. 1012. New York 7. N. Y. 

I’lense send me a FRED copy of your 1947 
CalAlog. I understand it has thousands of Items 
illustrated, described and priced .ind tvIII be a 
great help to nio In my search for *'iiard-to- 
tlnd" radio egulpment. 


Name .. 

Address 

City 


Slate 
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^METROPOLITAN-sl 

Guarantees Delivery From Stock I 


NEW RADIO-ELECTRONIC PATENTS 

' By I. QUEEN 


B-45 SI6ML GENERATOR 


for 

Servicing 

AM 

FM 

Television 

Receivers 



Sc]f>modulatoi] Signal Generator, providing 
a highly stable signal. Generates R.F, fre¬ 
er tiencies from loO Kiloeycles to 50 Megacycles 
(150 Kc. to 12..5 Me. on Fundamentals an<I 
from 11 Me. to 50 Me. on Harmonicas), R.K. 
is obtainable separately or modulated by the 
Ainlio Frequency. 

Television and F.M. as well as A.M. receiv¬ 
ers ean now he .speedily aligned. Mo<luIation 
in the It-45 is aeeomplishetl by Grid-blocking 
aetion whieh has proven to be equally effec¬ 
tive for alignment of amplitude and frequeney 
modulation as well ns for television receivers. 

The R.F. Signal Frequency is kept complete¬ 
ly constant at all output levels.. This is accom¬ 
plished by use of a special grid Ioadc<i circuit, 
which provides a constant load on the oscil¬ 
latory circuit. A grounded plate oscillator is 
used for additional frequency stability. The 
Model B-45 is truly portable—no external 
source of current required. Oix‘rates on self- 
contained batteries. 

Direct rea«ling—all calibrations are etched 
on the front panel. Complete with shieMeil 
tivt lead, self-contained bat^ 
torit^s and instructions. 

Net . 




New Model 670 
SUPERIOR 


SUPERMETER 

A Combination Volt- 
Ohm milliammeter plus 
capacity reactance in¬ 
ductance and decibel 
measurements 

NET. $28.40 


New Model 450 
SUPERIOR 

TUBE TESTER 

“Speedy Operation" as¬ 
sured by newly designed 
rotary selector switch which 
replaces tho usual snap 
toggle or lever action 

$39.50 


McMurdo Silver 905 “Sparx" Signal Tracer. .$39.90 
McMurdo Silver 904 CapacUanea Resistance 


Bridge .$49.90 

McMurdo Silver **Vomax'* .$59.85 

Supreme 543 Mult) Tester .$18.95 

Supreme 565 Vacuum-Tube-Voltmeter .$63.50 

Supreme 576 Signal Generator .$68.95 

Superior CA.II Signal Tracer . $18.75 

Superior 650 Signal Generator .$48.75 

Superior 400 Electronic Multi.Meter .$52.50 

Superior 600 Comb. Tube & Set Tester .$62.59 

R-C.P. 664 Electronic Voltmeter .$45.00 

R.C.P. 705 Signal Generator . $49.50 

R.C.P. 802N Comb. Tube & Set Tester.$59.50 

Monitor Crystaliiner Signal Generator .$57.50 

Waterman “Pocket Size*’ Oscilloscope .$55.00 

Dumont Five-Inch Oscilloscope .....$99.50 


Write for FREE New 1947 Catalog! 

METROPOLITAN 

ELECTRONIC & INSTRUMENT CO. 

6 MURRAY ST. NEW YORK 7. N. Y. 



EXPANDED SAWTOOTH WAVE 

Frederick J. Allman, U. S. Army 
Patent No. 2,402,270 


Somo invc«:tigations require a more Elet.ailed 
-.lutly of a waveform than van be obtaim>d with 
the UHUal oscilloscope swevri. Greater «letail can 
be obtained by us^ing a portion of ei greatly ex¬ 
pander I sawtooth ‘Sweep. 



other. This prevents po.ssibic phase changes in 
the antenna outputs from interfering with each 
other. The alternate outputs are then amplified 
by a conventional i.f. amplifier and detected. 
With this system at least one of the antenns 
dipoles Ls effective in producing output. 

It is also contemplated that the transmitter 
use a system of antennas which will radiate s^ev- 
cral types of polarized waves. In a typical in¬ 
stallation, for example, two dipoles are erected 
at right-angles to each other, and spaced by a 
rpiarter wave-length. Then, as shown by the 
corrc.sponding arrows, circularly-polarized waves 
wouKI be transmitted east and west, vcrticjdly- 
iiolnrized waves would be transmitted north and 
south, and in the upward direction the waves 
would be horizontally-polarized. Therefore, no 
matter what the position of the plane, one of 
its antennas would intercept energy from the 
transmitter. 

DUAL CONTROL 

Amedeo D. Zeppacosta, Philadelphia 
Patent No. 2,388,590 


This invention utilizes two separate voltages 
on the deflection plates. The resultant is the 
difference between the two. Therefore a more 
gradual control can be exertc<I on the actual elec¬ 
tron beam deflection. Instead of two separate in¬ 
puts, only one oscillab^r is u.sed. The voltage 
along one path pn.s.ses through a phase shifter, 
and both paths contain a square wave generator 
and a pulse .shaper. Therefore the outputs are 
sawtooth waves of the same frc<|uenoy but have 
variable phase difference. Each is applied to one 
set of deflecting plates, one voltage having 
an amplitude control K. 

The difference between two sawtooth waves 
is another wave, one portion of which is also 
n sawtooth. By vontndling phase and ampli¬ 
tude the latter shape may he adjiLstcd as desired, 
so that its expanded portion P coincides with 
the section of the wave which re<iuires study. 

AIRPLANE ANTENNA 

Wendell L Carlson, Haddonfleld, N. J. 
Patent No. 2,403,500 

The problems which jittcnd the design of an 
airplane antenna are complex. When a plane 
j banks or chiinges its <lirei*tion of travel, there 
' are times when the antenna is completely .shield- 
' cil from the contacting station. In addition, a 
j vertical antenna he^-omes horizontal during a 
j sharp bank, and therefore becomes unsuitable 

, for reception of vertically-polarized waves. 

This inventhm contemplates a sy.stem of re¬ 
ceiving and transmitting antennas which eli- 

! minates the.se prob¬ 
lems. Two V-shaped 

rlipoles arc mounted on 
each plane wing so that 
energy may be inter¬ 

cepted from both above 
and below the plane it¬ 
self. The output of each 
dipole pair is aiEplied 
to individual converters 
and is heterodyned by 
a single oscillator. Tho 
two outputs are alter¬ 
nately keyed or modu¬ 
lated by a 20-kc oscil¬ 
lator. This applies bin® to each modulator so 
! that first niic ch.'innel conduct^ and then the 


This circuit provides means for simultaneous 
variation of volume and selectivity. When 
strong signals are received, hroad tuning is de¬ 
sirable for best fidelity. With weak signals, sharp 
tuning results in less noise and interference. 

A 6H6 is used across the input circuit as a 
damping control. Its bias is developed across a 
15U-ohm resistor. A low bias permits the 6H6 
to conduct, thereby damping the amplifier cir¬ 
cuit and giving br<>a<l tuning. 

For reception of strong signals, the volume 
control adjustment is moved to the right. This 
gives minimum gain and low 6SJ7 cathode cur¬ 
rent. The 6H6 bias is held to a low value, 
resulting in low gain, broad tuning. For a weak 
signal, the control is moved to the left, increas¬ 
ing both 6SJ7 current and 6H6 bias. 



Q-CONTROLLED INSULATION 

Robert L. Harvey, Princeton, N. J* 
Patent No. 2,403,657 

The low power factor (high Q) of polystyrene 
is well-known and accounts for its wide use ns 
a microwave insulator. Like other material, 
however, there is an inevitable reduction of Q 
with increased frc<|iiency. There are many ap- 
plication.s whert it would be desirable to have 
a constant or even a rising Q as the fre- 
<iuency increased. This would compensate for 
the usual higher loss of radio components in the 
uiiper microwave region. 

It has been iliscovered that the addition of 10 
percent of copper particles to the polystyrene 
results in a moldablc non-conductive substance 
whose Q is practically 
constant from 5 to 400 
me. Greater percent¬ 
ages of metal give a 
rising Q apparently 
well into the kilomega- 
cycle range, which 
means that the efficien¬ 
cy of apparatus may 
be maintained constant 
over a desired riing<*. 
Another re.sult of adil- 
ing the metal is that 
the polystyrene can be 
used at tern perfitu res 
us high as 90 degreus 
Centigrade. Ordinarily 
the limit is 75 degrees 
Centigrade. 
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TRANSATLANTIC NEWS 

(Continued from page 31) 


ALL NEW! 
JAN APPROVED! 

STANDARD BRANDS ONLY! 


9001 

9002 

9003 

954 

955 

956 

6AK5 

613 

614 
629-B 
24G 


} 

} 


yOUR COST 

85 ' 


EACH 


YOUR COST 

65 ' 


EACH 

1.50 

9.95 

5.95 

4.95 

1.95 


Send remittance in full. No C, O, D*s. 
rr'e pay postage anyiihere in U.S.A, 



the arrival of its own channel pulses 
and remains closed while others are 
coming in. 

The way in which the channel pulses i 
are width-modulated is exceedingly 
neat. It is illustrated in the accompany¬ 
ing drawing. An oscillator applies saw¬ 
toothed positive pulses, A, to the grid 
of the modulator tube, the a.f. modula- 
I tion, B, being fed to the cathode of the 
tube in the form of a varying positive 
[ bias. The tube can conduct only when 
the voltage between grid and cathode 
is less than that required to cut olT the 
anode current. Hence the time during 
which the tube is open, and therefore 
the width of the negative voltage pulse, 
C, produced at its anode, is controlled 
by the modulating voltage on the grid. 
Negativ'e peaks on the grid give rise to^ 
pulses of maximum width; positive 
peaks on the grid produce minimum 
pulse width. 


CORRECTION 

An error appeared in the Hi-Fi Tuner 
diagram on the bottom of page 558, May 
1946. The bypass condenser connected 
between the cathode and ground of the 
6C5 detector (indicated value of .01 pf) 
should be .00025 pf. We are grateful to 
Mr. A. R. Killman, of Philadelphia, Pa. 
for calling this to our attention. 


RADIO PARTS 
SOUND SYSTEMS. 

ElECTfiONIC 

-jfl apparatus I* 


Depond on 

RADOUK 


Radoick'ft big Free Profit 
Guide Catalog and Profit 
Bulletin supplements keep 
you abreait of the 
rapidly changing radio 
tituotion. Buying from 
Rodolek means greater 
values, better service 
and more profits. Moke 
Radolek your buying 
headquarters. 

Large Stocks 
Fast Service 


SEND TODAY/ 


RADOLEK CO.. Dept. C n2 
601 W. Randolph St.. Chicago 6 
Please send your FREE Profit Guide CataUg 



SOUND SYSTEMS 


FREE 

CATALOG 



Name. 

.^<ldrcss 


SAVE AT RADOLEK 


FIX ANY RADIO 

Amazing New Invention 


*'>«Plified 

^ADIQ 

S*«VIC|V,6 

Comparison 


NO TESTERS NEEDED 
REPAIR any radio IN MINUTES 

This newly developed method tells you how to locate the source of 
trouble in any radio set without equipment. Make needed tests, 
measure voltage, trace the signal, by using only a 5c resistor, small 
condenser, and a crystal detector. Inject signals without any signal 
generator. Test parts by the new Comparison method. Test tubes with¬ 
out equipment. Repair any radio e.xpertly following simplified picture 
plans. Improve your radio servicing ability. Data on all sets, portables. 
AC-DC, FM, recorders, intercoms, P.A. Examine and apply the plan 
for 10 days without obligation or risk. Send trial coupon today -^ 

RADIO-CRAFT for DECEMBER. 1946 


Find radio faults with a new simplified method. Repair all 
radios in minutes instead of hours. Revolutionary, differ¬ 
ent Comparison technique permits you to do e.xpert work 
almost immediately. Most repairs can be made without test 
equipment. Simplified point-to-point, cross-reference, cir¬ 
cuit suggestions locate faults quickly and easily. 

CHARTS, BLUE-PRINTS, TESTS, PICTURES, HINTS, JOB-SHeTtS 

Learn time-saving trouble-shooting short-cuts; find any radio 
fault with ease. Follow the tests shown on 24 large circuit blue¬ 
prints. Over 1,000 practical repair hints. For all types of radios. 
Hundreds of simplified tests using a 5c resistor and any filter 
condenser. Introductory material for beginners and to serve as 
review for experienced radio men. Several chapters on test equip- 
^ . ment. Complete plan in manual form. 64 job sheets, data on all 

# tubes, large size: SV^xll inches. Schematics, pictures, charts. 

Sold on no-risk trial. Use coupon to order. 



MO RISK TRIAL ORDER COUPON 


SUPREME PUBLICATIONS 

9 S. Kedzie Ave., Chicago 12, Illinois 

Ship postpaid the new complete Simplified Radio Servicin>r by 
Comparison Method manual for 10 days* examination. I am enclos- 
intr $1.50, full Price. 1 must be entirely satisfied or you will refund 
my total remittance. 


NAME: 


ADDRESS; 
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A MODERN CRYSTAL SET 








1 TUBE RADIO KIT by “EASY-BUILT” 

llaitio' ohnaU'W. easy 
tlining.', u 1 1 1 a n i \ « 
UiKxi ftnisli cuiiiiK'i 
Omipletr will) TiilJt?. 
I'oM. Italhry. Hfad- 
lihoiir. llj>ilu.ii(> urul 
Jiasf. 

List Price $4.98 

Speeiat $3,33 


Federal Teleco Selenium Rectifier 
replaces Rectifier Tube . 


99c each 


Tre)iierMtf>us Sa\lfi»r on Uy Tass fondensers! By Pais 
<'oiiiU>n»>«‘r<i atiil Kit iMnratnc IDO IN>tnilar assoited 

tyi*rs . .. N»»rtiial Tifst $10.tir» 

Special $6.75 

Filler <'on«l»'nsir Kits—23 a>sortt’d t.\|HS —Value $12.00 

Special $6.75 

INtnnaliiliiy Tiiiu-r . $2.35 

Dial Fiiee .\<;snrtt(ii>iit 10 tor $1.49 

Fnivcrsal Keplaeeitu-nt Dnops 50c each 

10 Wall .\m|ililler ... will) lubes $22.75 

Neon Testers with instruetioo& List Price 50c ea. 

Special 29c 
2gc 
$99.50 

uiiasseinlilr'l $9.95 
rubied $11.95 

Leads Superflex Pencil Typu 75c 

$1.00 

Duty $1.95 

any assort incut tle«lu( l lO'Tr. 


Dial Cord 25 ft. 

Dumont .'i" Stoi)9 
HY-Q Kit 

Test 

with Insulated Tip 
High VoltaKo Ura\y 
10 or more sets of 
1 cell Dantani llamly Khishlltc. 

Precision tooled, solid bar ilnniinum. vtnall. ixnverful 
apd durable. List }*rice Site 

Dealer's Price 54c 
l.Lsl Prire $11.95 
Dealer's Price $6.95 


Fluorescent Desk I..ainps. 


Write Debt. CI2 for our FLYER 
20^0 Deposit with order required. 


VALUES!' 


Superior 

Signal 

Generator 


Model 650 


Pure Sine Wave. 
Hartley Kxeiti-d i 


nil 12il VnlU Ml In 
i»iJ iM li's A.C. R.F. 
Fleutiencies fnilil 
inn Ke to 35 Mega- 
llHnnonic- 
tom 2.5 10 In'j 

•MeKacvrlcs. .Vndi<^ 
Mndiilat ini; Pre 
• ineiny biO Pyeles 
Dl-’oriiin li.-s than 2''. Tse^ a 
Ini II. dor with a Duffer .\tii|»lillcr. 


Complete with coaxial cable, test leads 

and instructions . <ipT^O,#-r 


SUPERIOR 
Model 670 
Super-Meter 

A Combination 


VOLT . OHM MILLtAM- 
METER plus CAPACITY 
REACTANCE INDUCT¬ 
ANCE and DECIBEL 
MEASUREMENTS. 

Complete with test leads and instruc 
tions . ^ . 


: $28.40 


PHONO MOTOR with TURNTABLE 


60 Cyetes. IIS Volts 

$3.95 


Suitable for every phono¬ 
graph instrument wirero 
low cost and dciiendahle 
performance are required. 


ELECTRIC C0.| Iro. 

601 Broad-$t., Ilowsrh 2, H. J. 


By W. J. E. SPAIN 


T he **Postwar Crystal Receiver*' us¬ 
ing a Sylvania 1N23 fi.xeil crystal is 
both selective and a distance getter. In 
Toronto, Canada, six local stations rang¬ 
ing in power from 1,000 to 50,000 watts, 
including one police radiophone, are re¬ 
ceived with no interference between sta¬ 
tions and with good volume on phones. 
Four local stations are strong enough 
to operate a horn type speaker with a 
seventy-live-foot antenna. The output 
of these stations can actually be read 
on a microampere meter, 2,100-ohm in¬ 
ternal resistance, hooked directly across 
the phone terminals. 

WLW, Cincinnati, and WEXR, Chi¬ 
cago, come in like strong locals at night. 
WGR and WBEN, BufTalo, are heard 
regularly at night. 



The Sylvania 1N23 crystal used in 
this set has proven to be an excellent 
DX xtal, rivalling in sensitivity and vol¬ 
ume the results obtained from the most 
sensitively adjusted steel galena in an 
adjustable stand, a quality found in a 
fixed crystal. In addition, the 1N23 
tunes two to three times as sharply as 
galena, making it by far one of the best 
all-around crystals yet produced. 

Selectivity is controlled by switch 
Sw'3. When in position “B,** the set 
tunes broadly; in position “S** it tunes 
very sharply. When searching for an 
elusive station, turn Sw3 to **B.** When 
station is located, turn Sw3 to “S** to 
clear out any interference. Frequency 
range is controlled by switch Swl. 

Stations are tuned with switch Sw2 
open, using tuning condenser Cl and 
switch Swl to locate stations. The 
stronger stations ai*e brought in best 
with switch Sw2 closed. Keep Sw3 on 
position and tune with tuning con¬ 
denser C2 and switch Swl. 

Tuning condenser C2 acts as a fine 
control on tuning condenser Cl. Mov¬ 
ing one scale division on a 0-100 dial on 
tuning condenser C2 is approximately 
equal to moving tuning condenser Cl 
1'20 of one division on a 0-100 dial. 

The coils are mounted at right angles 
to each other and spaced well away 
from all metal. 

Coil LI consists of 90 turns of No. 22 
d.c.c. magnet wire close-wound on a 
two-inch form. Begin by winding five 


turns on the form and slipping a narrow 
strip of paper under this turn. Continu¬ 
ing, the strip is slipped under each turn 
that is to be tapped. When the winding 
is completed, the turns to be tapped are 
readily scraped and taps soldered. The 
strip protects the remaining turns from 
injury. L2 consists of 110 turns No. 34 
d.c.c. wire on a two-inch form. 

The specifications of the coils must 
be followed closely for best results. 
Standard single gang broadcast tuning 
condensers are used for tuning purposes. 
The filter condenser across the head¬ 
phones may be any value between ,001 
and .006 pf. 


/■HARD-TO-GET PARTS> 

POWERFUL ALL-PURPOSE INDUCTION 
MOTOR 

IDEAL FOR EXFERlMENTERS^lOi USES 

Stunlilv constructed to Precision 
Manil.'irds, thin self-startinir shaded 
,>ole A.C. Induction motor la pow¬ 
erful enoufth fur a number of uses. 

I Some of these are: Automatic Tim- 
• no Devices. Current interrupters. 
Electric Fans. Electric Chimes. 
Windovv Displays. Photocell Control 
Oevtces. Electric Vibrators. Small 
Grinders. Buffers and Polishers. 
Miniature Pumos. Mechanical Mod* 
els. Sirens, and other appllca- 

liuiis. 

CnnsumcK about IS watta of 
rnwrr and has a Sneed of 3.000 
r.T>.ni. When neared down, this 
Sturdy unit will constantly oper- 
... 18-inch_ turntable loaded 

with 200 lbs. dead weioht—THAT’S POWERI 

Dimensions .T- hich bv 2" wide l>v lAi* doOP: 
has 4 rnti\'ci)it-iit mountlniT studs: shaft is "fM" loiiif 
by 3/16'* diameter, and runs In self-allimine otl- 
retalnlnir bcarlnes. DestfTned fi»r 110-20 volts. 60-00 
cycles. A.C. only. Shu. Wt. 2 lbs. 

ITEM NO. 147 

YOUR PRICE . spZ.VP 



ULTRA MAGNET 

LIFTS MORE THAN 20 TIMES 
ITS OWN WEIGHT 
LITTLE giant MAOnCT 
Lifts S lbs. easily. WellTha 4 ox. 
Made of ALNiCO new hlirh-mattnotic 
steel. Complete with heeher. World’a 
most powerful mao net over made. 
The experimenter and hobhyint will 
find hiinilrcds nf excellent uses Tor 
this hlRh quality Permanent tnaKnet. 
Mcaaiires Ship. wt. 

^ * I***- W. ■ V ^ 

ITERA NO. 159 Ql SO 

YOUR PRICE ... . "r ■ 



AMAZING BLACK LIGHT!! 

Powerful 250 Watt Ultra-Violot Source 

The best and mnat Practical 
antirce of ullra-vli»lel lltTht fui 
aciK-rul exitcrimpiital and enter¬ 
tainment Use. Nf sites all fluitrvs 
ceiil sutist.'incea brilliantly lumi 
hescent. No transformers of any 
fcind needed. Fits aiur siandanl 
lamp simket. Brlnirs out beau¬ 
tiful opalescent huea In varlou, 
lypes of materials. Swell fot 
amateur parties, nlays. etc.: to 
obtain unique lighting efTecta. 



Bulb only. Slip. 
ITEM NO. 87 
YOUR PRICE 


lbs. 


$1.95 


WATTHOUR METER 


ready for Immediate sc-rvlcc. 
Designed for regular ] in- 
volt. 60 cycle 2-wtre A.r. 
circuit. Simple to install: 
2 wires from the line and 
2 wires to the load. Sttml- 
ily constrUcle<l In heav'’ 
metal case. Hi a" high. 6i'-- 
wide. 5** fleep. wcsilnc 
house, G. F. Ft. W.ivne. 
Sangamn or nthCr avaihthK* 
make siu>. 5Vi. 14 ibs. 

ITEM NO. 33 CC QC 
YOUR PRl'tE . 



HUDSON SPECIALTIES CO. 

40 West Broadway. Dept. RC'I2*46. New York 7. N.Y. 

I have circled below tne numbers of the Items I*m 

orderitiu. Mv full lemiitance of S. Hn- 

elude Bhippinft charges) Is enclosed <NO C.O.D. 
ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT.) 

OR niv deponit of S.. Is enclosed {20<^n 

remilredi. shin order C.O.D. Tor balance. NO C.O.D. 
ORDER FOR LESS THAN SS-OO. BE SURE TO IN. 
CLUDE SHIPPING CHARGES. 

Circle Item No. wanted: 

147 159 158 87 152 33 


Name . . 
Address 
City . . . 


Please Print Clearly 

.sut« , 
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WAVE AND PULSE COUNTER 

(Continued from page 25) 


V2 is the extinction voltage (mini¬ 
mum voltage of C). 

(Note: Vl anil V2 are functions of 
frequency; hence the formula cannot Ix^ 
used for an exact determination of F.) 

A simple way to determine V1-V2 is 
to put this sawtooth wave on an oscillo¬ 
scope, and read its amplitude by pre¬ 
viously calibrating the scope with some 
known alternating voltage. 

This pulse repetition fretjuency coun¬ 
ter will work for frequencies up to one 


mum needle deflection, by proper ad¬ 
justment of the third oOOO-ohm po¬ 
tentiometer. 

Condenser C3 is a very large electro¬ 
lytic, about 500 microfarads, of low d.c. 
voltage rating. Its purpose is to prevent 
needle fluctuations at the very low 
pulse repetition frequencies. 

The meter used is a one milliampere 
d.c. milliammeter. 

In pulse work, the frequency general¬ 
ly will never exceed about 10.000 cycles. 



Fig. 3—Circuit of the pulse repetition frequency counter. Thyratron detail shown below. 


whose period is not less than the charg¬ 
ing time of condenser C2. 

Fig. 4 is a detailed diagram of the 
thyratron tube circuit. If the entire fre¬ 
quency range were to be read directly 
on the meter it would result in crowd¬ 
ing together of figures, and a good read¬ 
ing would be difficult to obtain. 

The meter i.s calibrated from 0 to 100 
cycles, and by switch Swl, the range is 
extended ten times to 1000 cycles, and 
also 100 times to 10,000 cycles. As shown 
in Figure 4, the switch SwlA can con¬ 
nect in parallel with the thyratron any 
one of three conilen.sers C2a, C2b or 
C2c. 

In the position shown, C2a, a 0.1 
microfarad condenser, is connected 
across the tube. This is the largest of 
the three condensers, and therefore its 
time constant will be greatest. Hence, 
this is the 0 to 100 cycles circuit. By 
switching a much smaller condenser 
across the tube, the frequency range is 
increased, C2b is 1/10 of C2a, and the 
frequency range is increased ten times 
to 0 to 1000 cycles. By finally switching 
in the smallest condenser C2c, which is 
1 10 the size of C2b, the frequency 
range will be again increased ten times 
to 0 to 10,000 cycles. 

For each condenser, a 3000-olini po¬ 
tentiometer is placed in parallel with 
the meter by means of switch SwlB, 
which is ganged to SwlA. These vari¬ 
able resistors are each adjusted for their 
re.spective ranges, so that when cali¬ 
brating the meter, a repetition rate of 
100 cycles will cause a inaxiinum deflec¬ 
tion of the meter needle on the lowest 
range. On the “times 10” range, the 
center potentiometer would be adjusted 
so that for a frequency of 1000 cycles, 
the needle is again at maximum deflec¬ 
tion. Likewise, on the highest frequency, 
“times 100,” a frequency of 10,000 
cycles can again be made to give maxi¬ 


Howe ver, if necessary, the frequency 
range of the counter may be increased 



Fig. 4—Meter is switched for three ranges. 


still further by simply making C2 
smaller than shown. 

The same general circuit may be 
adapted with a larger thyratron and a 
relay—to operate a recording counter. 

NEW ELECTRODE MATERIAL 

Tube electrodes made of a nickel sub¬ 
stitute developed by the Germans have 
been found cheaper and to have more 
desirable qualities for some applications, 
a Department of Commerce release an¬ 
nounced recently. 

The metal substitute for nickel con¬ 
sists of an oxygen-containing iron sheet, 
plated on both sides with silicon-contain¬ 
ing aluminum layers approximately .010 
millimeters thick. The material has been 
used for several years, particularly in 
small radio tubes, some of which have 
been produced in large quantities. 

The notable feature of the metal is 
that its surface changc.s from aluminum 
brightness to a dark gray color when 
vacuum heated to 600 degrees Centi¬ 
grade. The manufacturers claim that 
this makes an excellent black body radi¬ 
ator, comparable to a soot-blackened 
surface. 







FAMOUS 

NAMES 


HAMMARLUND 


SP400-X SUPER PRO 

nils i till mu iiKMlel tthUli a cwitlimr>^ j 

iuiiise 111 Mtpn fiou) .51 lo 30 mc‘K. ! 

’ Complete with Speaker . . = . ▼ 

I HAMMARLUND HQ129-X I 

L FrcqnriuU-3 cover .51 m 31 metf. lo 6 73.25 ! 

lilciis. Complete with Speaker. . . 


'M 

h NATIONAL RECEIVERS 

I I I IlUi) .'iTA. iixuplcte with Pimcr Supply. Speaker 
I k ' iinl lulls (17 4.1): 3.5.T.3J 7.0-14.4: 

■ f A.imi.rntl colls $306.70 

: I a\aiUblo ■ ■ .. 


I ' NC 2*400 Complete with $241.44 

Speaker . ■ ^ 

NC 46 Complete with SI 07.40 

Speaker ....... ■ ■ 

i Federal Selenium Rectifiers 


! 6 0 49 


I to S 



M.or 


•I 


Quotations on larg.r quantities gladly 
furnished. 

f«r* *CONSOLE RADIOS 
•AC.DC PORTABLES 
•VIBRATOR POWER SUPPLIES 
•INTERCOM POWER SUPPLIES 
•REPLACES 29 TYPES RECT. 
TUBES 

features 

REPLACE TUBE and SOCKET; REQUIRE LESS 
SPACE; FACILITATE SMALLER CABINET 
DESIGN; PROLONG LIFE OF SET; GIVE 
immediate rectification 

Sciwmati. ApnlUttUn with .very order. 

TALK-A-PHONE 

Lp.no SUPER SELECTIVE SYSTEMS 

■rim System lo iiiado ti 1 > exclusively of 

Miwter statloiiv With thU system any «»Uon 
(111 tall iin> oilier jit.illi>ti in the syslein .ind In 
I i.l.lUuHi .1 number 

!•(» T'arrlcd on at ono lime. You " 

I • Mil stirs ami add i»P to a total of 10 in tho 
Ll' 110 ^jsleiu 

Each Master ^26.50 

Milo has complete stocks of nationally known 
■ IRC, AEROVOX, B & W, NEWCOMB, THOR- 
' DARSON, MEISSNER, TUNGSOL. WESTON. 
I SUPREME. NATIONAL, SNC TRANSFORM- 
I ERS, etc 

; If not mini, 20% with order,biiUinccC.O.D* 


ffijDQlL® 


OePt. C 






200 Greenwich St., N. Y. 7, N. Y. 
BEekman 3.2980-1 

Cable Address: "Mllolectro, New York” 
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LARGEST STOCKS 
QUICK DELIVERY 

for your FREE copy of the 
handiest, most complete Buying Guide 
for Everything in Radio! Features thou¬ 
sands of radio and electronic parts, 
latest home radios, sound systems, ama¬ 
teur and builders* gear, servicemens' 
equipment, tools, books—worId*s lar¬ 
gest and most complete quality stocks 
—at lowest prices! Fastest service; ex¬ 
pert help! 


vOVER 10,000 ITEMS 



Complete lines of all 
leading makes. Largest 
Stocks of hard-to*get 
parts. MoneV'Saving 
prices. Get everything 
you need from one de¬ 
pend able supply 
source. 


AMATEUR GEAR 



Earliest delivery on lat¬ 
est communications 
receivers. Time pay¬ 
ment plan; tradednsac- 
cepted. Headquarters 
for all ham and experi¬ 
menter's needs* 


ItlOME RADIOS 



Large selection of ex¬ 
ceptional home radios 
and phono-radios 
Handsome new styles* 
Wonderful perfor¬ 
mance. Today’s lead* 
ing set values. 


LfUDLtC ADDRESS 



Famous Ready-to*Use 
Sound Systems for 
every P.A. require¬ 
ment. Everything in 
amplifiers, speakers, 
microphones, intercom 
and recording. 


HANDY RADIO BOOKS 



Radio Formulas and Data 
Dichonarif of Radio Term* 
Radio Circuit Handbook 
Radio BuHdcr's Handbook 
Simpitfied Radio Servicing 
Radio Data Handbook 
ALL SIX BOOKS No. 37-799...75C , 


Parallel Resistance and Series Capaci¬ 
tance Calculaior, No. 37*960.2Sc 

R*F Resonance and Coil Winding 
Calculator. No.37*95S.2Sc 




ALLIED RADIO 


ALLIED RADIO CORP. 

$33 W. JAcksofi BiVd.,'Dept. 2-MM-$, Chicagb 7, 111. 

n Send FREE Radio Catalog ^ 

n Send 6 Books No. 37-799 \.S . 

) Send Calculator No. 37*9<}0 ( enclosed 


I Send Calculator No. 37-955 J 


Name. * - 
Address. 


City.Zoae.... State.. 

. . . 


Available Radio-Electronic Literature 

Manufacturers’ bulletins, catalogs and periodicals. 

A SERVICE FOR RADIO-CRAFT’ READERS: In order to save your time, 
postage and incidentul work in writing a number of letters to diflerent 
manufacturers to secure the various bulletins offered, proceed as follows: 

On your letterhead (do not use postcards) ask us to send you the litera¬ 
ture which you designate. It is only necessary to give us the numbers. We 
will then send your request directly to the manufacturers, who in turn 
will send their bulletins or other literature directly to you. 


256— WIRING DEVICES 

A 49-page catalog issued by Eagle 
Electric Mfg. Co. This catalog lists and 
illustrates hundreds of electrical ap¬ 
pliances and repair parts used in the 
home or office.—Graffs. 

257— RELAY CATALOG 

Published by Advance Electric and 
Relay Co. It lists a complete line of 
relays of interest to the engineer, tech¬ 
nician, amateur radio operator and 
experimenter. Each type of relay is 
illustrated with photographs and me¬ 
chanical drawings.—Gratis. 

258— RADIO PRODUCTS 

A new 19-page catalog of radio prod¬ 
ucts issued by National Co., Inc. It 
covers the complete line of receiving 
and transmitting variable condensers as 
well as dials, coil forms and assorted 
radio hardware. It is well illustrated 
and gives specifications of all items.— 
Grafts. 


SAVE MONEY! 

by getting our big "Surplus" 
BARGAIN BULLETIN 

Ju*t completed with latest list of sur¬ 
plus items at lowest prices ever offered 

* Plate Transformers and Chokes 

* Filter Conds., By-Pass Conds.. Variable 
Conds. 

* Tubes; Transmitting. Receiving 

* Coax Cables, Fittings, Wire, etc, 

* Coils. RF Chokes 

* Receivers, Signal-Shifters, Test- Rquip- 
ment. Transmitters 

We also carry standard lines. Such as—Card- 
well. Shure, B&W, Westline, Conant, S/C 
Labs, Atlas, Telegraph Apparatus, etc. 


NIAGARA RADIO SUPPLY CORP., 

160 Greenwich St., New York 6. N. Y, 

Please send me copy of your latest bul¬ 
letin listing hundreds of "hard-to-get" radio 
supplies, and place my name on file for 
future mailings. 



259— SWITCHES 

A 7-page catalog and handbook of 
foot-oporated switches published by 
General Control Co. These switches are 
available in several models which are 
illustrated with photographs and draw¬ 
ings.—Graf IS. 

260— PANEL INSTRUMENTS 

A 12-page catalog of panel instru¬ 
ments is issued by Triplett Electrical 
Instrument Co. It covers a complete line 
of a.c. and d.c. current and volt meters. 
Complete electrical and mechanical 
specifications are given on each type of 
meter. Triplett also issues a similar cat¬ 
alog on radio test equipment.—Grafis. 

261— VARIABLE CAPACITORS 
Capacitor catalog No. 46, issued by 

The Allen D. Cardwell Mfg. Corp. It 
covers a complete line of variable air 
capacitors from midget receiving to 
heavy-duty transmitting types. Two 
pages are devoted to insulated couplings, 
dials and mounting brackets that may 
be used with the capacitors. All items 
in the catalog are illustrated with photo¬ 
graphs and working drawings.—Gratis. 

262— RECEIVING TUBE GUIDE 
Published by General Electric Co. A 

40-page book giving complete data on 
all types of receiving tubes. Two pages 
are devoted to definitions of tube ratings 
and technical data. This guide will be 
of particular interest to experimenters, 
servicemen and amateur radio operators. 
—Gratis. 

263— INSTRUMENT CATALOG 
Published by Marion Electrical In¬ 
strument Co. This 27-page illustrated 
catalog covers a complete line of panel 
type meters. Construction data, work¬ 
ing drawings and specifications are 
given on each meter described in the 
catalog.—Gratis. 

264— UENTRALAB CATALOG 

The new catalog. No. 25, covers the 
complete post-war line of resistors, con¬ 
densers and switches manufactured by 
Centralab. Complete specifications are 
given on each item listed.—Gratis, 


SLIDE RULE SHORT CUTS 

with Positive Location of the Decimal Point. 
EASIER—AC ami DC calculations—QUICKER 
Second Edition—12-pt. type: 6 by 9 inches 
in Biw: decorative cover—$1,50 postpaid. 

W. P. MILLER 

536 "F" Street San Dieao 1, California 


50 


RADIO-CRAFT for DECEMBER, 1946 







































FM and Television Band Coverage on Strong Harmonics. 
Strong Fundamental to 50 me. 

Another member of the Triplett Square Line of matched units this signal 
generator embodies features normally found only In "custom priced" lab¬ 
oratory models* 

FREQUENCY COVERAGE—Continuous and overlapping 75 KC to 50 
MC. Six bands. All fundamentals. TURRETTYPE COIL ASSEMBLY—Six- 
position turret type coll switching with complete shielding. Coll assembly 
rotates inside a copper-plated steel shield. ATTENUATION—Individually 
shielded and adjustable, by fine and coarse controls, to zero for all practical 
purposes. STABILITY—Greatly Increased by use of air trimmer capacitors, 
electron coupled oscillator circuit and permeability adjusted coils. INTER¬ 
NAL MODULATION—Approximately 30% 400 cycles. POWER SUP¬ 

PLY—I 15 volts, 50-60 cycles A.C. Voltage regulated for Increased oscillator 
itabillty. 

CASE—Heavy metal with tan and brown hammered enamel finish* 

There are many other features in this beautiful model of equal interest to 
the man who takes pride in his work. 


/iAdt 

/ 


MODEL 2432 
SIGNAL GENERATOR 




ELECTRICAL INSTRUMENT CO. bluffton, ohio 


WAR SURPLUS 

SALES 

RADIO • ElECTRICAl - ELECTRONIC 
EQUIPMENT • PARTS - SUPPUES 


General Radio 1 amp CQ QC 

VarUce . 

SUPERIOR 2 KVA Power Stats; inpu^ 

115 volt AC. 50-60 pyclo sltiBle phase, 

output voltage range 0-135 volt maxlmuni 

rated output current 15 amp available over 

entire range of output voltage; weight ap- Cn 

prox 20 lbs. 

SUPERIOR 2 KVA 314 KW power atats. 2 
In tandem, each 115 volt At' single phase. 

Same as the above but twice the Input and 
output voltage . 

WESTERN ELECTRIC or SVLVANIA 1 QQ 

l-N-21; l.N-23 Crystals, 35c each 3 fer * 

ZENITH-BENDIX or RAWLINS Fre¬ 
quency Meters lie 221 with original crys¬ 
tals; complete with spare tubes and rail- C4 
bratlon book, each one tested, guaraniteJ 

Parallel Nol |8 Zip wire: 10 feet lengths. 1 C 
with lugs on each end .each • ’ ^ 

Phantom antennas, C H 

each . 

Crystals 5000 KC conipleto In 1 QC 

holders . 

Standard rack cahlncts heavy gauge steel. 

gray crackle finish; panel opening 10* wide. T 7 QC 

27* high . 

Many other intercsliiis items 

Prompt Delivery 

25% deposit required on each order; 

Shipped F.O.B. New York—Minimum Order S2.00 

MICHAEL STAHL, IHC. 

39 VESEY ST., 

Tel. COrflandf 7-5890 New York 7. N* Y* 


RADIO AND RACETRACKS 

Race-track trickery with the aid of 
radio transmitters has often been tried. 
A new angle on this old game was 
brought to light in the prosecution of 
two Chicago bookies* 

These operators scorned the compli¬ 
cated systems of former crooks who 
operated miniature phone transmitters 
and receivers to rush news of race fin¬ 
ishes to betting spots before the regu¬ 
lar news arrived. They used a simple 
“hash'* transmitter. This was turned 
on to jam and prevent reception of 
broadcast signals in the pool hall, bar 
or ice cream parlor at which the pair 
planned to lay their bet. While one 
partner was operating the transmitter, 
the other would dash in and place a 
last-minute bet while the bookie to be 
victimized W'as still waiting for the re¬ 
sults “over the radio.** 

One of the partners was sentenced to 
six months in jail on charges of send¬ 
ing interstate radio signals and operat¬ 
ing a radio transmitter without a li¬ 
cense. The other, who had not been in¬ 
volved in actual radio operation, was 
acquitted. 


Adaptations of airborne television 
and remote control apparatus may soon 
eliminate test pilots on experimental air¬ 
craft. The television system could trans¬ 
mit to the ground continuous pictures 
of the plane*s instruments as well as a 
clear view of the surroundings. 


The Quality 

RADIO KIT 

ovailable ot q Record Breaking 
Low Price 


sensation«lly reduced below O.P.A. ceiling 
price 



MODEL S-5P 

Improved superhet¬ 
erodyne circuit, 
built-in loop anten¬ 
na. PM A 1nic o 
speaker, streamlined 
airplane dial, wide 
tuning ranKe, 550Kc- 
1600 kc, 5 tubes 
(including rectifier 
U5V-AC-DC 12SK7 
IF) 12SA7 convert¬ 
er, 12SQ7 Det. and 
1st audio 50L6GT 
outptit anil 35Z5GT rectifier, brown bakelite 
cabinet. 

Complete Kit less tubes $10.95 

Tubes dveileble (prices on 
request) 

Also Available Phono Kits 
Model RP-3 19. 

Radio Phono Kit Model RP-SS 34.95 


Portable Radio Phono Kit 

Model RP-S5P 31.95 


Portable Battery Kit Model __ 

PB-4 15.95 


Record Changer Kit Model 

RC-3 39.95 


(ALL KITS SUPPLIED LESS WIRE & SOLDER) 
Write for Douriptlvo Catalog M 


RADIO KITS COMPANY 

120 CEDAR STREET 
NEW YORK, N. Y. 
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You don’t have to be an expert! You don't 
always have to use a lot of costly test equipment 
to repair 4 out of 5 troubles in radio sets! You only 
need the few ordinary tools of the trade—AND a 
copy of Ghirardi's big, 744-page RADIO TROUBLE- 
SHOOTER’S HANDBOOK! 

Every receiver model has its "weak” spots that usually 
give trouble first. Through many years of painstaking work, 
Ghirardi has compiled the "Case Histories” of these common 
troubles into this one big volume. When you want to Wan- a 
set, simply look up its make and model number in the HANU. 
BOOK! Four times out of five, it explains exactly WHAl the 
trouble is likely to be—then tells you exactly HOW to fix it. No 
needless tedious testing I No lost lime or motion ! You fix two seta 
in the time normally required for one and make a lot more money 
accordingly. It's a service short cut that really works. It s one tnat 
honestly pays for itself in time saved the first time you use it 
whether you are in the business or only linker with radios once in a 
while. Smart servicemen use it on every job. 

Just about every home radio, auto radio and 
record changer in common use is covered in 
detail over 4800 models by 202 ditTcrent 
manufacturers! Everything is carefully in¬ 
dexed so you can find just what you are look¬ 
ing for. It isn’t a “study” book. You just look 
up the radio you want to repair—then follow 
the complete, easy instructions that are given. 
It's as EASY as that. 


A. A. 

GHIRARDI 
Radio's foremost 
servicing author- 
\t]t and most 
widely read 
ynagazine and 
book author. 


BE fl Professional RADI6-ELECTR0NIC 


SERVICE EXPERT 


Gtilrardl's famous ISOO paRo MODEnN RADIO SERVICING I* a com¬ 
plete. I vol. course In professional service nictlwls of the typo that o|)eu 
doors to biK money ouportunilies that only scientifically trained men can 
Krasi)—Including profitable industrial electronic work. It shw’s you hcpvv to 
eUmlnaie Kuesswork by analyzing circuits scientifically by professional 
methods. It explains how all types of radio test liislrurnents 
when why and w hero to uso them: hosv to troubleshoot components, h^ 
to make repairs and replacements; even hosv to start and operate a successful 

.hortf*"? ohowS'ho.?^ li°Viai<dlc' avery phase of radio 

Us wckcht fn gold to Bfrvlcc boKliincrs. Everything la written and cxplalr^ 
i«ic*jirlv HO it can easily be un<lcrslo<Hl at itonic wiihout an lnstAlc*ior. 

“ a'lil 720 ’^iSJlany proparod ''’'T;;, 

bimniifv infilrvjction Oniy S 5 —our MONKV-IIACK GUAKANlfcib. 

“‘‘Let ChlrardV** radio TUOUllLESMOOTEU'S IlANDHOpK 
money on the common, eveiy -day Jobs, bet hU MODI .UN U.VDIO SfcJt\ 
train you for the big opportunities In prole»»^nal 
ien-dcr^work of all kind*: Huy HOTII on 
Money-Saving Chrutmai Combination Otter ox- 
pUined in coupon. 


5-DAY MONEY-BACK GUARANTEE 


MURRAY-HILL books. INC.. Dept. RC-126 
Z32 Madison Ave.. New York 16. N. Y. 

Enclosed find $. for books checked (send p<«lpald>; pr □ 

Bend C O.D. (In V.S.A. only) for ihla amount plus postage. D 
not fully satisfied. I may return the books within o davs .and rccelv 
my money back. 

□ MONEY-SAVING COMBINATION CHRISTMAS OFFER Boih of 
tho above big books for only $9.50 for iho two ($10.oO foreign). 

n Ghirardfs RADIO TROUBLESHOOTER S HANDBOOK. S5 

I$5..•SO foreign) 

□ Ghirardfs MODERN RADIO SERVICING $5 ($5.50 foreign) 


Name 

Address . 

City A Pist. No. 


CHRIST¬ 

MAS 

GIFT TIP 
de luxe! 


Gi%'e Ghirnrdi's Radio-Electronic 
liookR to friends this Christmas— 

ask friends and rela¬ 
tives TO (HVE THEM TO 
YOU! Why not suggest us¬ 
ing the attached coupon today. 
They'll appreciate the hint—and 
you'll appreciate the books every 
day of your life! 


THE BOOK THAT HELPS TOO 
FIX TWO RADIOS IN THE TIME 
NORMAILTREQOIREDFORONE 


I The books that tell you WHAT to do HOW to do it 


WORLD-WIDE STATION LIST 

(Coiitiiiued from page 33) 


9.535 


9.540 

VLG2 

9.540 

VLC5 

9.540 


9.540 

9.540 

XERQ 

LKJ 

9.540 

CJCA 

9.548 


9.550 

9.550 

GWB 

0LR3A 

9.550 

KGEI 

9.555 

9.565 

XETT 

9.570 

KWIO 

9 570 

WRUA 

9.570 

KWIX 

9.580 

GSC 

9.580 

VLG 

9.590 

WLWO 

9.590 

VU04 

9.590 

PCJ 

9.595 


9.600 

XEYU 

9.600 

CRY 


9.608 

ZRL 

9.610 

ZYC8 

9.610 

MCH 

9.615 

VLC6 

9.615 

TIPG 

9.623 

eXAO 

9.625 

XGCA 

9.625 

GWO 

9.630 

CKLO 

9.640 

GVZ 

9.646 

9.660 

XGOY 

GWP 

9.680 

9.660 

HVJ 

HHBM 

9.650 

9.670 

WRCA 

9.670 

9.675 

VUD4 

JVW2 

9.680 

9.680 

XEQQ 

VLC2 

9.680 

9.683 

EQC 

LRAI 

9.685 

TGWA 

9.700 

WRUS 

9.700 

KCBF 

9.700 

KCBR 

9.705 


9.710 

CR7BE 

9.715 

9.720 

PRL7 

9.730 

XGOA 

9.735 

9.735 

9.745 

CSW7 

CXAIS 

OTC 

9.750 

WLWRI 

9.750 

KCBF 

9.750 

WNRA 

9.763 

OTC 

9.785 

0AX5C 


BERNE. SWITZERLAND: to North 
America at 8;30 lo 10 pm 

MELBOURNE. AUSTRALIA; Asiailc 
beam. < to 9 am. 

SHEPPARTON, AUSTRALIA; North 
American beam, 7 to 7:45 am; 8:45 
to 9:15 pm. 

PARIS. FRANCE; midnight to 12:15 
am; 12:30 to 12:15 am; 1 to 1:15 
am. 

MEXICO CITY. MEXICO; ecenings 

OSLO, NORWAY; 2 to 2:30 am; 
4:-l5 to 7 am. 

EDMONTON, CANADA; 9:30 am to 
11 pm. 

SINGAPORE, MALAYA; 8 to 9 30 
am. 

LONDON, ENGLAND. 

PRAGUE, CZECHOSLOVAKIA; 3 to 

6 pm. 

SAN FRANCISCO, CALIF.; East In 
dies beam, 4 to 10:45 am; Alaska 
beam, 11 am to 12:45 pm 

MEXICO CITY. MEXICO. 

KOMSOMOLSK, U.S.S.R.; 9 pm to 
midnight: 2 to 9 am; 11 am to 3 
pui; 4 to 6 pm. 

SAN FRANCISCO, CALIF.; Oriental 
beam, 11:15 am to 1 pm; South 
American beam. 7:45 to 11:15 pm; 
.Maska beam. 11:30 pm to 1:45 am 

BOSTON, MASS.; European beam. 
4:30 to 6 pm. 

SAN FRANCISCO. CALIF.; Oriental 
beam. 2 to 11 am. 

LONDON. ENGLAND; Ontral Amer¬ 
ican beam. 6 to 10:15 pm; Indlac 
beam, 8 to 9:15 pm. 

MELBOURNE, AUSTRALIA; 9 to 10 
am; 10:15 to 10:45 am; 11 am to 
noon. 

CINCINNATI, OHIO; European beam, 

3 to 4:45 pm; South American beam. 
6 pm to 12:15 am. 

DELHI, INDIA; 8 to 10;M pm; 1 to 

4 am ; 5:30 to 7 am; 7:30 am to 3:45 
pni. 

HUIZEN, NETHERLANDS; 8 to 9:45 

pni. 

ATHLONE, IRELAND; 4:10 to 4:30 
pm. 

MEXICO CITY, MEXICO; heard late 
afternoons and evenings. 

LONDON. ENGLAND; South African 
beam, noon to 4 pm; Near East 
beam, 3 to 4 pm; Far East beam. 
11 pm to 2:30 am: Northwest Paclhc 
beam. II pm to 1:45 am. 

CAPETOWN. SOUTH AFRICA; 3 to 7 
am; 9 am to 4 pm. 

RIO DE JANEIRO. BRAZIL; ere 
nlngs til! midnight. 

LUXEMBOURG: heard Irregularly at 
4:30 pm calling New York. 

SHEPPARTON. AUSTRALIA; 5:15 
to 5:30 am; 8:30 to 9:50 am; II am 
(o noon. 

SAN JOSE. COSTA RICA; 9 pm to 

12:30 am. 

MONTEVIOEO. URUGUAY; 3:30 to 
3 pm 

SOMEWHERE IN CHINA; 6 to 7:45 
am. 

LONDON. ENGLAND; West African 
heatii, 11:30 pm to 1:45 am; 4:15 to 
5:45 pm; Moiliterranean beam. 12:30 
to 1:45 am. 


MONTREAL. CANADA; European 
beam. 3:15 to 7 pm. 

LONDON. ENGLAND; North Ameri¬ 
can beam, 7 to 11 pm; New Zealand 
beam. 1 to 5 am. 

CHUNGKING. CHINA; news at 6 am 

LONDON, ENGLAND; Far East beam. 
8 45 to 10:15 am. 

VATICAN CITY; 8:30 to 9:20 am. 

PORT AU PRINCE. HAITI; 5 to 
8:30 am: 11 am lo 2 pm; 5 to 9 pro. 

MOSCOW. U.S.S.R.; 4:30 to 9:15 pm. 

NEW YORK CITY; Brazilian beam, 
7 to 9 pm 

DELHI. INDIA: 6:30 to 11 am. 

TOKYO. JAPAN; 2 to 5 am: 5:30 
to 7:15 am; 7:30 to 9:40 am: 9:55 
am to 11:40 am; 12 to 1:40 pm; 4:30 
to 6:45 pm. 


MEXICO CITY. MEXICO; evenings. 
SHEPPARTON, AUSTRALIA; 10 to 
11 am. 

TEHERAN. IRAN; 1 to 3:30 pro, 
BUENOS AIRES, ARGENTINA; 6 to 

8:30 pm. 

GUATEMALA CITY, GUATEMALA; 

Sundays at 6:55 pm. 

BOSTON, MASS.; Central American 
beam. 6:30 pm to 1 am. 

SAN FRANCISCO. CALIF.; Oriental 
beam, 1 to 4:45 pm. 

LOS ANGELES. CALIF.; Oriental 
beam, 2 to 4:45 am; 5 to H am. 
FORT DE FRANCE. MARTINQUE; 
heard at 5.30 pm. 

LOURENCO marques, MOZAMBI¬ 
QUE; 2 to 3:30 pm. 

MOSCOW, U.S.S.R.; 6:30 to 7:30 am. 
RIO DE JANEIRO. BRAZIL: 3 to 
9 30 pm, 

CHUNGKING, CHINA: 12:30 to 1:45 
am ; 5:30 to 10:15 am. 

LISBON. PORTUGAL: 7 to 8 pm. 
MONTEVIOEO. URUGUAY. 
LEOPOLDVILLE, BELGIAN CONGO: 
.5 to 9:45 ora. 

CINCINNATI. OHIO; North African 
beam. 3:15 to 6 pm. 

LOS ANGELES, CALIF.: South 
American beam. 11 pm to 1 am; 
Indies beam. 4 to 9:45 am. 

NEW YORK CITY; European hearo, 
1 ;45 to 6 pm. 

LEOPOLDVILLE. BELGIAN CONGO; 

relays BBC at 9:30 pm to 12:45 am. 
INCA. PERU; evenings. 
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9.800 

9.823 

HNF 

9.825 

GRH 

9.833 

COBL 

9.855 

KWID 

9.860 


9.897 

WBOS 

9.900 

ZTJ 

9.915 

GRU 

9.930 

9.956 

SVM 

HCJB 

10.000 

WWV 

40.000 

XGOL 

10.220 

PSH 

10.400 

YPSA 

10.420 

VLN 

10.450 


10.510 

KUlG 

10.730 

1A780 

VQ7LO 

SDB2 


BAGDAD, IRAQ* 0 am to 1 pm. 

VIENNA, AUSTRIA; midniKlit lo 3 
am; <> to 8 am: 10 am to 4:30 pra. 

LONDON, ENGLAND: .North Ameri¬ 
can t>cam, 5 to 11 pm: Central and 
South African ticam, 11 pm to 1:-15 
am; North African beam. 11 pm to 
1:45 am. 

HAVANA, CUBA; 7:15 am to 12:45 


ari). 

SAN FRANCISCO. CALIF.; South 

I’aelffc* beam. 2:30 to 0;3U am. 

MOSCOW. U.S.S.R,; S to 9 30 hm: 
lo pm to 2 am; S:30 to 9:3o am: 
l<l am lo noon. 

BOSTON. MASS.; Etiropean tn.irn. 
iniJiiUht to 3:15 am: 1 to 5 1’) pm. 

JOHANNESBURG. SOUTH AFRICA: 
7 :1'l to 7 :45 atii. 

LONDON. ENGLAND; North African 
beam. 12:r( to 4 piu, Soutli Atrivaii 
beam. 12:15 (c 1 pm. 

ATHENS, GREECE: hear.l 1 to <: pm. 

QUITO. ECUADOR: aftcrnotnis aiul 
e\eiilm:9. 

WASHINGTON, 0. C.; U. S. Hureaii 
of StamlanH: frcQuency. time and 
inustical pitch: broadcasts continuous¬ 
ly (lay and iiUht 

FOOCHOW. CHINA; 5 to 9 am; 11:30 
pm to 1 am. 

RIO D£ JANEIRO. BRAZIL; eve 

iilntrs. 

SAN SALVADOR. EL SALVADOR: 
heard evenlnKs. 

SYDNEY. AUSTRALIA; around 12:15 
am. 

MOSCOW. U.S.S.R.; midnight to 2 
am; 9:30 to In anu 

GUAM; heard calling XllC around 
5:3n pm. 

NAIROBI. KENYA; 0 am. 

STOCKHOLM. SWEDEN; 3:15 to 5 
pm. 


11.040 CSWS 
11.090 

11.115 MCH 

11.145 WCBN 

11.595 VRR4 

41.616 COK 
11.640 PY2 

41.645 

11.650 XTPA 
11.680 CMCY 

tf.660 GRG 

11.690 XGRS 
41.696 HP5A 
11.700 GVW 


11.705 

H.705 

11.705 

11.710 

11.710 

11.710 

11.715 

11.718 
If.720 

11.720 
It.720 

n.725 

11.730 


SBP 

CXAI9 

CBFY 

WLWS2 

WLWK 

VLG3 

HEI5 

CR7BH 

PRL8 

CKRX 

OTC 

JVW3 

KGEl 


11.730 WRUW 


11.730 KGEX 

11.730 WRUL 

11.730 GW 

11.740 COCY 
11.740 CEII74 

11.740 HVJ 
11.750 GSD 


11.760 VLGIO 
11.785 

11.770 KCBA 

11.770 VLA4 
H.780 HP5G 
11.780 

n.7B0 01X3 


II .785 


11.790 

11.790 


WRUL 

KNBA 


LISBON, PORTUGAL; Brazilian beam, 
12:.30 to 3 pin; 4 to 6 pm. 

PONTA DEL GADA, AZORES; 3 to 

4 pm. 

LUXEMBOURG; heard with Army 
Hour for .\e\r York. 

NEW YORK CITY; European beam, I 
to 5:45 pm. 

JAMAICA. BRITISH WEST INDIES; 

beard at 10 am. 

HAVANA, CUBA: U am to 11 pm. 
MANILA. PHILIPPINES; 6:30 to 
7:15 am: ecenings. 

BRUSSELS. BELGIUM: evenings 
about 7:.30 pm. 

CANTON. CHINA; 7 to 9:15 am. 
HAVANA, CUBA; afternoons and eve* 
ning.c. 

LONDON, ENGLAND; Far East beam. 
7 to 9 am: Northwest I’aclfic beam, 
7 to 9:30 am. 

SHANGHAI. CHINA; 10:15 am to 
11:30 am. 

PANAMA CITY. PANAMA; 7 am to 

11 pm. 

LONDON, ENGLAND; Soutimest 
J’aclllc beam. 1 tc 5 am; Indian 
beam. 11 Pm to 1 am: South .African 
beam, 10:3(1 am to 4 pm: Near East 
iMiam. I to 4 pm. 

STOCKHOLM. SWEDEN; S to 9 pm; 

1:4.5 to 2;1.’> am: 6 to 7 am. 
MONTEVIDEO. URUGUAY; 8 to 9 

Pm. 

VERCHERES, CANADA; 10 am to 11 
am. 

CINCINNATI, OHIO: 4:45 pm to 1 
am. 

CINCINNATI, OHIO; European beam. 

7;3h am to 4:30 jun. 

MELBOURNE, AUSTRALIA; 1 to 

1:45 am. 

BERNE. SWITZERLAND: 0:30 to 8 
pm except S.itiiriiays. 

MARQUIS. MOZAMBIQUE. 

RIO DE JANEIRO. BRAZIL; heard 
at .5 am. 

WINNIPEG. CANADA. 
LEOPOLDVILLE. BELGIAN CONGO: 

.'■|•.30 to 7:30 am. 

TOKYO. JAPAN; heard at I pm. 
SAN FRANCISCO. CALIF.: Southwest 
t’aclflc beam, 1 to 1:45 pm. 
BOSTON. MASS.; Kuropean beam. 1 
to 5 pm; Caribbean beam, 5:15 to 
r.:45 Pm. 

SAN FRANCISCO. CALIF.; 2 to 4:45 
ani: 5 to 11 am. 

BOSTON. MASS.; 5:30 to C pm; 0:30 
pm to 1 am. 

LONDON. ENGLAND: Far East beam. 

12 to 4:45 am. 

HAVANA, CUBA: afternoons. 
SANTIAGO. CHILE: 7 am to 11:30 
pm. 

VATICAN CITY; noon to 1 pm. 
LONDON. ENGLAND: South African 
tHiim. 12:3u to .3 am: ln:3n am to 1 
pm: West African beam, 1 to 3 am: 
South American beam. 4:15 to 10:1' 
pm: Central .\merlcan beam. 1:1'i to 
9 pm: Mediterranean beam, I to 1 
am: 0 to 1(1 am: in:3n am to 2 30 
litn; North African beam. 2 to 1 am; 
0 to 10 am: 10:30 am to 1 i>m. 
MELBOURNE. AUSTRALIA: 2;S0 to 

5 am: r»:3o to 8 am: 8:30 to 9 am. 
ALGIERS; H am to noon. 

SAN FRANCISCO. CALIF.; South 
.\ineriejn beam. 11 pm to 1 am: 5 to 
10:15 pm: Oriental beam. 1 to 4:45 


AUSTRALIA; 2 to 
PANAMA; daytimo 


MELBOURNE, 

am. 

PANAMA CITY, 

and evenilies. 

MOSCOW. U.S.S.R.; 9 to II) am, 
LAHTI. FINLAND: 2:30 to 3 am; 
0 tn 7 am: 8:l5 to 8:45 am; 1 to '• 
pm; 5:45 to OJj pm; 8:15 lo 8:.30 

Tilil 

BRUSSELS. BELGIUM; 5:30 to 0 
pm: .S to 8:15 pm. 

BOSTON, MASS.; 11 am to 5 Pm 
SAN FRANCISCO. CALIF.; Philip¬ 
pine beam, midnight to 3:4.5 am: 
South American beam. 5 to 11:45 pm. 
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Who said it costs a lot 
of money t^LEARN 
RADI0^EJ^«0NICS? 


Get it for 

CHRISTMAS! 

Give it for 

CHRISTMAS! 

gift could 


What flnor 

rnallng. fastest Browmg Industry 
I all? . 

"“rt Ghlrantr* RAO'O 

PSysIcS COURSE^Sd Btve them 
attached coupon f® mad? 


YOUR MONEY BACK! 


THE MOST WIDELY HSED 
RADIO-ELFCTROmC TRAINING BOOR 
IN THE WORLD 

Let Alfred A. Ghlrardl PBOYB to you that Bad lo-Electronic 
Training doesn't have to cost a lot of mweTJ®. la?l him 

prove that hli famous JtADIO PHYSICS COUltSB book wn 
you faster, easier and AT FAR LI-»S OJST t**®® 
or cLrursel l.et him prove that you'll ..SST 

easily this one big 972-page Illustrated b<w»k AT ONLY $5 comPleta 
makes it easy for you to understand subjects that other training 
makes seem too dlfflcuU for beginners! 

KVKRY’ CENT of your money will be cheerfully refund^ tf 
not more than satisfied after a 5-day trial. No uuestlons will bo aikedl 

LEARN AS FAST AS YOU CAN READ I 

No matter wliat phase of Radio or Electronic work you plan to 
sPecInilze In. you'll need the basic training HAblO PHYSICS 
COURSE gives you first, it Is a matter of record that tills bo^ Is 
more widely used for home stutly and was selcctefl for nore Signal 
Cori>8 and Navy radio training programs during the war tlian any 
(Ither book of Its kind. On an actual survey wmong Imndredt of 
practical radio men themselvc's. 9 out of 10 endnrseil it as the finest. 
ca&lesL-to-understand J lad lo-Electronic Course on tlie market! 

COMPLETE — EASY TO UNDERSTAND 

Nothing Is omitted or condensed. Starting with a thoioiigh fnunda- 
tiini in Itasic Klectrleliy. (Ihlrardl's «orld-famoas IIAHlO 1M1YSIC8 
COrilSK leads you through the entire field. Everything is made 
nysitai clear by both text and 508 helpful illustrations. 856 Solf- 
rc>t llcvicw Uuestlons make learning and sclf-chc<k dotiblV easy. 
No csMMis o v\ait for. You get the Complete CiMirsc all at once 
in convenient pound book form—ami you get It for only Many 
who never even studied a circuit diagram bohye h:iic fvimpleted It In 
a tew weeks—and an amazingly high pen-entago of iherv are now 
bucecssftil Radio experts. You can do the same! 


Send coupon today! Compare Ohlrardl's 
il.\T)l(> PllYslCS ('(ICUSE with any other 
Radio hcM* or eour.'ie .\T ANY PBICB. 
Use It fur 5 ila>N. Then. If you are not 
more Mian satisfied th.tl It will teach you 
basic Radio Mli^t-tmnlrs—E.\.S1EK. F.VST- 
Ell. and at LESS 4*oST. return It. Wo 
LVill refund your money WITHOUT QUES¬ 
TION 1 


^ MAIL THIS COUPON NOW!. 


MURRAY-HilL books, Inc. 

Dept. RC>126, 232 Madison Avo., 


Naw York IS. N. Y. 
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COURSES 

IN 

ONE! 


Actually. R.\I>IO PHYSICS 
urn'USE gives you the scope 
of 3b complete courses in ono 
big book. If It were broken 
into .scrtlrwis .ind sold as a 
series of lessons, j'ou'd regard 
it us a bargain at $5u or more. 
It*s yours, however. In this 
haivlv l-vol, form for only 65 
('OMPLETE ($5.59 foreign) 
—and you don't even take 
the slightest chance on that 
amount. 


EncloatHl find $5 ($.".50 foreign) for A. A. Ohlrardl's 972- 
page U.\hU> PHYSIUS (Y)URSK bpok; or D send C.O.D. 
(In U.S.A. only) for this amount plua Postage. In either event, 
it Is understomi tlial I may return the boi^ in 5 dsya for 
refund if not satisfactory. 


Name 


Address . 

City and Hist. Na ... State. 


Lean at home BETTER, FASTER 


946 
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SPECIAL OFFER 

Surplus 

New 

Guaranteed 

METERS 


COMBINATION SET A 

A.f. VOI.TMKTER W.H. J'i". Aiicmft 
tyiH*, 4 hol»' iiilsr., 0-1 TH) volt A.C., Hlavk 

s«*uK*, 1i Ifni III MIS murk INKS. ^iiitabU* for fi'O 
from 25 to 11:5 I'yrUs. 

D.C. MIt ltt)AMMETKR Trijilott Grucn, 
roiiiHl, Ujiki-litv ra^<^ mw'roanii»cro« D.C., 

hlurk avjilo <iiVHl»«l m-DM) niirroamp ami ^ 

lu • f> DlliM, 

n.C. MILDIAM.METER W.H.. KX-33, 

rouiui bakcliu^ rju-o*. 0-1 MA njovemvnt, [{lji«*k 
scale markt'il C.W. DA I'latv, I*A Grid & 

Dattery, 

n.C. Ml LIJ AMMETER (iE.. sqiiaro, 

miiiiaUiro, o-l M..V. loO internal resi>*- 

tanct*, IM ilivi-inti llhirk S«'aU‘. 

R.F. AMMETER G.K,. I)W-tl, roiiml 

bakelite ra.He, n-f» Amp.H Kailiu Fre<pienry, 
Illark si-aU* luminous markings. liiUrnal 
thernMM'ofjpli', 

R,E. MIELIAMMETKR Weston 507. 2'V'. 
run mi nnOal ra.se. l)-750 MA Hu^lio Krtsp 

with e.xlernal t hermorofipk*. Hlack scJile 
nnirk^'d o-li) .Ntitoniia Current Indicator. 

n.C. VOLTMETER G.E.. DW-ll. 2M/', round 
bakoliti- c.Mse. u-lo volts D.C.. Itlack scale, 

hiniiifoiis niarkiiif^s. 

n.C. AMMETER tl.E.. 2Cy\ n»«nd, stanipisl 
metal ca*i€'. 0-15 .\. D.C, inovintr iron vane 
type. 

Total List Price of these EIGf-lT 
METERS is over $100 Dollars. NOW 
ALL THEISE NEW METERS can be 
bad Post Paid any place in the 
U.S. and Canada 

FOR ONLY $13.50 


COMBINATION SET B 

A.C. V’OI.TMETER \Vestitnrhoti>o, Air¬ 

craft 1yp4‘ 0-15I) Volts. Hlack scale, luminons 
markings. Suitable for tfs<‘ from 25 to 12.5 
cycles. 

D.C. VOI.TMETER General Electric. 2’/'. 
Aircraft ’r.vpe, u-?b) Volts. HI. sc., Inm. mkv:.'*.. 
6 M.A. movement. 

D.C. MH.LI AMMETERS General Electric. 
2D'". Air<Tjifi Type, black scale. lum. mkfrs. 
l-O-l niilli.'imj *''’*' movement. 

n.C. Ml ELI AMMETER General Electric 
square miniature meter, special black scab* 
1.37 M..\. movi'niont full scale. 

Total List Price of theae FOUR ME¬ 
TERS is Approximately $60.00. NOW 
ALL THESE NEW METERS can be 
had Post Paid any place in the U. S. 
and Canada 

FOR ONLY $5.25. 


Maritime Switchboard 

336 CANAL ST. N. Y, 13, N. Y. 

Worth 4-8217 


TELEVISION FOR TODAY 

(Continued from page 29) 
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will then limit the load resistor to a 
value between 7,500 and 10,000 ohms 
for the full 4.0 me response. A series 
peakinjr coil, as shown in the illustra¬ 
tion, will ensure that the hij^her video 
frequencies are maintained at the level 
of the lower frcnjiieneies. 

It is well to re¬ 
member that the 
size of the linal 
image will have a 
considerable influ¬ 
ence on the eare 
required in the tie- 
sign of the video 
circuits. If high 
definition is re¬ 
quired, then the 
full 4.0 me must 
be passed by all tlie 

receiver circuits. On the other hand, if 
the final image is to be small, then some 
loss of definition will hardly be notice¬ 
able and JLO-mc, or even 2.5-mc, band¬ 
pass characteristics will suffice. In this 
instance we can raise the gain of the 
stages if we maintain the bandpass at 
this decreased value instead of the full 
4.0 me. It is important for the radio 
serviceman to realize these limitations. 
esix?cially when replacing resistors or 
condensers with other units having oth¬ 
er values. In the detector circuits being 
analyzed right now, higher load resistor 
(with subseciuent increa.sed output) is 
possible if we desire only a restricted 
range of frequencies up to 2.5 me. 

INFLUENCE ON POLARITY 

It has been mentioned previously that 
th(‘ standard method of transmission in 
the United States is the negative-po¬ 
larity system. It is well known, too, that 
at the control grid of the cathode-ray 
tube, the video signal must have posi¬ 
tive polarity. So long as the video volt¬ 
ages remain attached to the carrier 
(which is true until the second detec¬ 
tor) the polarity is negative and no 
simple method exists of reversing it. At 
the second detector, however, we di¬ 
vorce the video voltages from the car¬ 
rier and now strict observance must be 
given to the phase of the picture signal 
if it is to be in 
proper phase at the 
cathode-ray tube. 

The polarity of 
the signal across 
the load resistox* 
will deiKuul upon 
the in a n n e r in 
which the diode de¬ 
tector i.s wired in 
the circuit. In Fig. 

^ 1, for example, 
the dio<le will conduct only when the 
I ))late is positive, which means that 
^ maximum current will be obtained for 
! the synchronizing and blanking pulses, 
j The polarity of the resulting voltage 
aerosf^ the load resistor will reach its 
greatest maximum value at these same 
instants. Hence the output of this de¬ 
tector is of the negative phase. The 


synchronizing peaks still possess the 
most po.sitive voltage in the video signal, 
as shown by the form of the voltage to 
the right of the detector. 

It is possible to achieve positive pic¬ 
ture polarity by either shifting the 
gmund terminal on the above circuit 


6H6 


VIDEO AMP. 



Fig. peaking coil is used to extend frequency response. 


(as shown in Fig. 0-a) or else reverse 
tube connections, as shown in Fig. G-b, 
In the latter two circuits, the unground¬ 
ed end of the load resistor decreases to 
its most negative voltage upon the ^p- 
jilication of the synchronizing pulses. 
As a result, the video voltage values 
contained in the incoming carrier are 
reversed, producing positive polarity. 

The voltage, as obtained from the de¬ 
tector, is insufficient to drive the cath¬ 
ode-ray tube and additional amplifica¬ 
tion must he furnished by one or more 



Fig. 

ode 


5—Full-wave di'- 
detector circuit. 


VIDEO CHOKE S 
PEAKING COIL'^’J 
7.5K-101.5RL 


video amplifiers. Since each tube in a 
resistance-coupled amplifier introduces 
a 180-degree phase shift, we have in 
essence a reversal of polarity when¬ 
ever a signal passes through the tube. 
Thus, if the output of a video detector 
is of the positive picture phase, two or 
any even number of stages are required 
between the detector and the control grid 




i^VlDEO OUTPUT 


VIDEO OUTPUT 


Fig, 6—‘Detector adjustments to insure positive picture polarity. 


of the cathode-ray tube. But if a nega¬ 
tive picture phase is obtained from thi 
detector, then one or three or any odil 
number of amplifiers arc required. It 
is interesting to note that if a receiver 
customarily designed for an odd numbex' 
of video stages is altered to include an 
eveix number, the image as seexx 
(Co)ftiuf(ed o)i page 61) 
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simple adfustmer 
-fhrafed Tru! 

ad va nt age 
nae conveiltk 
Ai|d no# the itrpc 
bSpole Rovers 
62 ^c. 840 ^1 

of |^fa<k-ariti 
experimenta 
as wpll 05 FM 0 


Kmgt J 
constructed/ 


Capacity range: 350to 
35,000 woltt; 115 to 
660 volts A.C., 50 to 
fiOO cycles; 6 to 800 
volt» D. C.; combina> 
tion A,C.—DX. types. 


FOR RADIO AND 
ELECTRONIC APPLICATIONS 


Good news lor FJ\/l and TEUVISiON set owners 


TWIN-CHANNEL AMP 

I was asked to construct two small ampl/fiers of good 
tone and medium volume for our record and sales depart¬ 
ment. These were to be used to demonstrate records on two 
separate record players. 

As the amplifier is being used eight hours a day and parts 
are very scarce here, I decided to use only a minimum 
number of components to make it as reliable as possible, 
leaving the quality of tone to the proper selection of the 
tube, output transformer and speaker. 

The tone of this circuit is good as is, and I found no neces¬ 
sity for tone controls, which may be added at the discretion 
of the constructor. The output is about five watts at a total 
harmonic distortion of 5 percent per channel. The two rec¬ 
ord players work independently at the same time, without 
interfering with each other. The use of filter chokes or the 
field of speaker depends on the type of speaker used— W. 
BiLscker 


K^IOOO 


.05 


fiN7 


lOOK 


250K 


COILS 


CHOKES OR HELD CaLS 


MTV AC 


5V4 


ONAN ELECTRIC GENERATING 
PLANTS supply reliable, econom* 
ical electrical service for electron¬ 
ics and television applications as 
well as for scores of general uses. 
Driven by Onan built, 4-cycle gaso¬ 
line engines, these power units are 
of single-unit, compact design and 
sturdy construction. Suitable Tor 
mobile, stationary or emergency 
service. 


Model shown ii from W 3 S' 
jerie»; 2000 »o 3500 wotti| 
powered by Onon two-cyl¬ 
inder, woter-cooled engine. 


D. W. ONAN 
AND SONS 

2435 Royalston Avenue 
Minneapolis 5, Minn. 


'^\yMod»l All 


Now , . . KINGS ELECTRONICS 
fhe Qnswm^ low < 
signal ini^fption . . 

ABLE dipole tnifenna. \ 

s can fl< brought 

powerfully by v 
ment of fhe caU^v 
Truly jk^'emen- v 
oveik anfen- 
onal design, 
e! The Kings 
bond^ from 
c. for recep- 
-white, color 
al television, 
and O^ateur 

ipole li;a well-^ 
sturdy^ #rro$ion4 
antenpa that wili 
e your cp^tomers or^d 
build good^^i oltd sale^for 
yourself. l^diCt delay^::^-V 
wtitf '46day for fuimff iii-'t 
formation about tht# unique,> 
powerful TUNABlE djpol*. 


TWIN CHANNEL /^PLIFIER 


TRANSMISSldNXtNES AyA»lAflti^\gfTHl<INCS DIROLI ANTfl^HA 

Cor. Ne. 500. Spneior weolher-proofed tine having the corroct im. 

Jvj^^pedonce »o mofeh the King* antenna ard the trondord let•v^ ^ reroiver. 
Cot. No. 500- 50. 50 feel. . S l.Tf't^'Price 

No. 500- 75. 75 teet. t{,t f>rire 

1till Price 

Cat. No. sot. Ultra TriantmUtiontine of the ce-oitlQl type. 

E«p«C»ally recommended for minimum toti of power from entenr^ to *•*. 
Hos higheit efRcrency of ony line for this purpose. 

Col. No. SON SO. 50 feet $17.50 list Price 

Cot. No. 501- 75. 75 feet $23.75 liit Price 

r - Cot. No. 501-100. 100 feel. $30.00 liti Price 

Cot. No. 501-150. 150 feet...$42.50 LjUt-J* co 

Cot. No. 501-200. 200 feet. .. ^55:60'filt Price 

^iCM jCwec^ya ^259, 1-50-239. 


KINGS ELECTRONICS 

372 CLASSON avenue, BROOKLYN 5, N, Y. 

monufo<fur#rt of 

MICROPHONE PIUCS and JACKS ^ CO-AXlAl CONNKTORS 

television antenna - vARiAeiE condensers • wave guides 

WAVE TRAPS RADAR ASSEMBLIES AND SPECIAL EOUIPmEnT 


RAOIO-CRAFT for DECEMBER, tt4S 


55 












































































SERVICE¬ 
MEN’S 

LfSioSg SPECIALS 

BARGAIN ASSORTMENT KITS 

*fj—Ten nfisorted .'intenna. R.F. nn*l os- 

clllaior roUu . S .98’ 

itti —Speaker Cnnc<»—>2 ax^id. 4" to 12 * 
moulded 4; rrL'o>«-cit;o mtn knot Ic incl) 

LesM voice rml. 2.00 



1 


i 


RAKI-XITE Mir.V rnNTH:NSER.^SO 
aasi .00001 .2 niM. 400-600 WV. 

Caimriiii-a cle.irJy marked . : 

if4^TUBlJL/Ul BV-rA*?S CONnKNSKRS — 
50 oastd. .OOO.'i tn .23 mfd. 200-000 

WV. stniidard bnniils. 

5—Klertrolytir.s — 10 asstd. Inrludini; 

mulOKet'itun, paper & can types. 

tfO^Dinl Sraief(->25 autd. airplane & 
slide rule (acetate & aiass included). . 
#7—twin die* »n Plates—25 asstd. alndane. 

alide-mie 4t full-vistun types . 

#8—Knobs—25 asstd. woo<l & b.*ikelitc 

(setscrew 4e puhli.on tyi>c.sj . 

Jt 9—Wafer .Sockets—12 asstd. 4 to 7 

proPRs . 

S 10 —Riikelite Coll Forms—18 asstd. sizes 

up to .I* diameter. 

# 1 1 —Shield Cans—1.5 assorted sizes for 
coils, tubes, transformers, etc. ...... 

12—Mica Trimmers & Paddors—1.5 asstd. 
inclUilinR multiple St ceramic base tyiies 


RADIOMKN’S HARDWARE TREASCRE. Approx. 

UMM) asstd. Sirews, nuts, washers, luics, etc. 

I'LU.s hantiy ;i0 01111 partntent kit box witli 

cover, ah for .S 

TUBES: Perfwt condition, tiut not in sealed car¬ 
tons, Guaranteed for lid tiavs. r 20. 27, 4i>. 

.56. Or 6F0—29c: r 2 1. 42. 77. 0.V7. t>r(>. 

Gim. flim, «J.5, OKO, OK7 or 6Q7 .. 

20 mfd/200V tuinilar elerlrolvttcs —6 for. 1.00 

.5 Tu1m> I*unched Chassis, cadmium plated steel. 

I I"xd^x1Mtd. on Ot/a^'xll" steel i»anel. . .59. 

experimental tubes. 20 asstd. sizes & base 

types for tcstiiiif. r«-seardi. etc. Fll. tested.. 1.00 

SURPLUS VALUES 

4 TtmE AMPI.IFIER (2-7C5. 7F7. 7Y4) Used as 
elect runic stiperdiarKer contixiL I lOV. 4(5l) 
cycle. Contains: 1 power trails.. 7 comlensers 
(mlfra 4c oil). 7 resIstnrH. 4 Inctal sockets plus 
other compunents worth many times the price. 

Black crackle case Si fitted slide-in chassi.o. 

«J^' 4 ''x 4 J/i''x.'Ja.|''. Less iul>es . 1.49 

IlOV. I’ANEL LIGHT AskE.MRI.Y. I" amber 

Jewel. U.C. hay. base. Gun metal finish.40 

Nenn Glow l.am]>s. Va'^'nlt. 1 loV. clear: D.C. 

I my base . 

FrcHiucncy Meter Tech. Manual (Navy). Theory 
& onoratloii. .10 must. * diatrmms. 58 pp. . . . 
EAIIPHONE IIKAURAND.S (Army H.S-23) Leather 
covered frame, adj. furk.s. With I'L-51 A: 

doutile cord . 

PI.-54 niuir & 13* lli>pe*t double Phone cord . . 

.IK-2G ext. Jack for PL-54. Bakellte shell .... 

P1-.55 two way f>hone pluff. Bakellte shell. . . . 
l-larphonc Cushions, sponffe rubber .. 


.59 


.30 


.29 

.15 


.39 

.19 

.23 

.25 

.10 


16* N.R.C. RECORniSGS. Each 
contains 2 complete 15 min. 
■‘Voice of the Army** dramatic 
proftrams with music. Over 51) 
dlfTcrent titles, such as: Combat 
Doff. I'll Never Fonret, Casualty, 
etc. 33 1/3 REM . 
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c 

EA. 


POWER RHEOSTATS. IS ohm-50 watt. Suitable 
control far small motors, electric trains, fila¬ 
ments. etc. Porcelain insul.. cast alum, shell .96 
5 TUBE AMn.lFiKH (llendlx). 2.6H0. 3.6SN7. 
OrlKinatly used with remote indicator. 27V. 

DC or 1 lOV. 400 cvcie. Black crackle shork- 
mtd. case A fitted chassis. 7.Vi*xa i.^*x4» 2 *. 

ShPJT. wt. 7 lbs. Less tubes . 2.49 

SELSYN RYNCIIRO-TRANSMITTERS: 1I5V. fld 
OTie. Used in pairs as transmitter 4s follower. 

;|iA*x3l<l* per pair. 5.95 

.SEJ.SYN GENFUATOR.S (r2.TlF3) Uso*l in pairs 
as above, but on 4.5V, 60 cycles. 2iy<i*x4’' 
per pair .. 3.95 

ALNICO MAGNETS 





ffl) ffl 




ifl-Rar. 8i/i*xV'4’'x\'k*. 

Rar in shorter lengths, per Inch . 

# 2 —Face U/ 4 *xla/ 4 *x^^f^* hlKh . 

113—Ileov’y duty bar, 2l'2"^l3h*x.5/16* thick 

as —Face 34''xAi*x-''s" nikh .. 

It ,5—Polished. ^k''x»/l«*xAk‘' hikh 


HO—Polished bar. 9 /I 6 *xV 4 *xi'a*. 20 tor I .06 

if 7—Face Vb*xl4i*X^* hlkh .10 

H 8 —Horseshoe, ea, pole sq.: I V.i" iiikh ,<* .-9® 

_ - -- - 


HO—Hoirsesh^I Va. 'pol'c lir/l6*''8q-; 1**® 

Prompt Service on All Speaker and 
Phono Pickup Repairs 

Minimum Order 52.00—20^'b OePOSit 
Required on all oroem 
Please Add Sufficient Postaq(» 

Write DePt. 12 


SERVICING MOVIE SOUND 

(Conthnied from page 30) 



frequency units, using the same tech¬ 
nique as for PA or radio speakers, how¬ 
ever if trouble occurs in the high-fre¬ 
quency unit it is best to replace it with 
a new one or ship it to the factory 
for repairs, as these units cannot be re¬ 
paired successfully in the average radio 
shop. 

The circuit of a typical cross-over 
network is shown in Fig. 5. Cross-over 
occurs at about 400 cycles. 

EMERGENCY SERVICING 

The most importanf point in servicing 
theatre sound in an emergency is to 
start the show running again as quick¬ 
ly as possible, using any means avail¬ 
able. A permanent repair can be made 
when the day’s run is finished. 

Since all parts of the sound system 
are not invariably necessary for emer¬ 
gency operation, it is often possible to 
bridge the inoperative unit or effect a 
substitution that 
will be satisfactory 
for emergency op¬ 
eration. 

The fact that 
there are two 
sound heads and 
usually two volt¬ 
age or photocell 
amplifiers helps 
locate the unit in 
which trouble has 
occurred because 
one can be com¬ 
pared with the 
other. Component 
parts of sound 
heads and ampli¬ 
fiers such as photo¬ 
cells, tubes, exciter 
lamps, etc., may be 
quickly swapped 

from one head or amplifier to the other 
for comparison. 

The first test should be made on the 
a.c. power supply. A test lamp is handy 
for this purpose. If power is being sup¬ 
plied to the system we proceed to check 
the amplifiers. 

Turn the main volume control up 
high and tap the first tube in the voltage 
amplifier. This should produce a thump 
in the monitor speaker. If it does not, 
trouble exists in the voltage or power 
amplifiers and they should be checked. 

If the amplifiers are operative, each 
sound head can be quickly checked by in¬ 
terrupting the light beam rapidly with 
a pencil. This should produce a loud 
plopping sound in the speakers each 
time the beam is interrupted. If it does 
not, trouble exists in the photocell or 
coupling circuits, on either or both 
sound heads. Probably no polarizing 
voltage is reaching the cells and this 
should be checked first. If trouble exists 
in the polarizing voltage supply, B bat¬ 
teries may be used to supply the proper 
voltage until a permanent repair can 
be made. 

Trouble in the stage speakers or 
cross-over network will generally re¬ 


sult in normal reproduction from the 
monitor .•speaker and no sound from thv 
stage speakers. Failure of the high- 


6J7 


6J7 




mr-q 

F ^ 1 


iM-J 

L 


JO 

T 2 0 K 
POWER FW^SaiN m'r 


iPEC-2 


iPEC-l 

POLARIZING VOLTAGES 
Fig. 3—Voltage amplifier for two soundheads. 

frequency unit or units will result in 
heavy unintelligible sound in the audi¬ 
torium. It is a simple matter to quickly 





O.F.= OIL FILLED 


Fig. 5—A simple cross-over network. 

disconnect the cioss-ovcr network and 
feed the amplifier output directly to the 
low-frequency units, using them as full- 
range speakers until the high-frequency 
unit may be repaired or replaced. The 
(Continued on page GO) 
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PRIVATE AIRCRAFT RADIO 

(Continued from page 22) 


high voltage so that loud-speaker opera¬ 
tion may be had. Adequate sidctone still 
exists in the headphones for pilot’s op¬ 
eration. 

In the upper left-hand corner is lo¬ 
cated the manual control of the trans- 
mit-receivc relay. The function is made 
available in case the remote push-but¬ 
ton electrical control is not desired. 



Photo B—Airboy, little larger than phones. 


The accessories are illustrated in 
Fig. 1. The automatic reeling antenna 
is positioned in the fuselage as shown 
at 2. The guide rail device mounts in¬ 
side the fuselage exposing a short 
length of antenna wire between the 
cabin and the vertical fin. The antenna 
is reeled out or in automatically during 
take-off or landing. At cruising speed, 
the wind sock extends the antenna wire 
to its proper length and automatically 
retracts and retunes it when the plane 
reaches m,inimum gliding speed. All 
necessary springs and pulleys are 
mounted on the guide rail. Transmitter 
adjustments for maximum and mini¬ 
mum antenna lengths is made by pre¬ 


adjustment of the antenna loading coil. 

At 3, we find the marker receiver com¬ 
plete with antenna. 

The teardrop loop is illustrated at 4. 
It is statically shielded and rotated by 
a 15-foot flexible shaft which is con¬ 
nected to the loop control knob through 
a 12 to 1 gear ratio. 

The light-weight headphone and mi¬ 
crophone unit is shown at 5. These 
units are of the latest military types 
operating on the dynamic principle. The 
lip microphone is connected to the head- 
band with a flexible supporting tube. 
This leaves the hands free for airplane 
operation as the push-to-talk button 
may be mounted on the stick or wheel. 

The antenna loading coil is mounted 
behind the upholstery with the reso¬ 
nance indicator bulb exposed to view. 
It is pictured at 6. 

The marker antenna is shown as it is 
mounted on the fuselage with the lead 
wires in place. 

All cables and accessories necessary 
for installation are shown at 7. 

In conjunction with the presentation 
of the “Navigator,the Galvin Mfg. 
Corp. also announced the introduction 
of the Motorola “Airboy,” a portable re¬ 
ceiver weighing only 4 pounds wuth bat¬ 
tery. It is designed for the typical air¬ 
craft antenna and receives beacon, 
w.eather and tower signals. 

The Airboy is pictured in Photo B. 
This four-tube receiver may be used in 
or out of the plane with equal ease. It 
has a sensitivity of 7 microvolts and a 
range of 100 miles. A handy station log 
is included for reference to beams, fre¬ 
quencies and call letters. 



5P£fD UP PfP4fPS WtTH THESE G-C 


Two Popular 
New Additions 
to the Famous ^ 
G-C Line ! ^ 


Send For 
Latest G-C 
catalog No.Vil 


turntable service stand 

iustable phono service stand 

l^nt anirle Top or bottom mechanism can do 
th ca«. Definitely saves time and prevents 


GENERAL CEMENT MFG. CO 



WHOLESALE 
RADIO-ELECTRONICS 
PARTS DISTRIBUTOR 


ALMO OFFERS OVER 

100,000 RADIO TUBES 

AT 0. P. A. DEALER PRICES 

Tube Types Your Cost Each 

5Y3G GT — 27 — 80 

44c 

5Y4G — 26 — 56 

49c 

75 

52c 

6J5 —24A 

59c 

1 H4© — 5U4© — 6C6 — 6K6GT 
6SA7 — 6SK7 — 6S97 — 6SS7 
6U7e — I2SA7 — I2SK7 — 
I2SQ7 — 39 44 

65c 

1A5GT — 6C5 — 6F6 — 6H6 — 
6SJ7 — 6SK7 — 6S<?7 — 6SR7 — 
6V6ST — I2H6-t2SJ7 — 38 

73c 

IC6 — IC7e — 6C4 — 6SC7 
IN5GT — 6SN7GT — 7Y4 — 

— 7Z4-I2SA7GT — 7A7 — 

I2SC7 — I2SF7 — I2SG7 — 
I2SH7 — I2SN7GT — I2SR7— 

— 33 — 34 — 82 — 83 

86c 

OY4 — IG6GT — IL4 — IP5GT 

— IRS — IS4 — IS5 — IT4 — 
ISB6GT — 5V4G — 6BA6 — 6BE6 

— 6F7 — 6N7GT — 6R7 — 
6SL7GT — 6SV7 — 6Y6G — 7F7 
_ I2AT6 — t2BA6 — I2BE6 — 
I2SL7GT — II7Z3 

$1.08 

1D8GT — 5T4 — 6B4G — 6B8 — 
6L6GA — I2A6 — I2C8 — 
I4A7/I2B7 — I4N7 

$1.32 

ILN5 — 2A4G — 5AC7/I852 
SOBS 

$1.58 

6AK5 — 10 

$1.93 


MAIL ORDERS FILLED PROMPTLY 



509 ARCH STREET 

PHILADELPHIA 6. PA. 
LOmbard 3*0513 
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miDUIEST 

RHDIOS 

ii Greater-Than-Ever VALDES 



0«pt. 38*A, Cincinnoti 2, Ohio 

Gcntlcfncn: Please send me your new FREE 
Catalog and delalis of Vour Liberal 30 Days* Trial t 

NAMi_ 




The SYMPHONY GRAND 
AM - FM 
RADIO-PHONOGRAPH 
CONSOLE 

A magnificent radio and musical 
instrument that is completely 
new—from the ground up. Big, 
powerful Series 16 Chassis 
brings in long wave, short wave 
and I'M reception . , . an auto¬ 
matic record-changing phono¬ 
graph -.. and scores of iSLAV 
Tost-war features. tkSY TERMS 


BIG, POWE 
WORLD¬ 
RANGING 
CHASSIS 
with f M 

(froqvcncy Modulotion) 

S WAVE BANDS 


Mak. MONEY 

SERVICING 

THREE-WAY 

PORTABLES 

$995 

POST 
PAID! 

Hadio Service Engineer 
Lyle C. Treakle tells you how to repair 
3-way portables quickly AT A PROFIT! 
No more burned-out tubes. This new 
book makes 3-way portable servicing 
your biggest money-maker! Includes 
handy reference list of all 3-way portable 
raiiios. 

OffDEff TODAY/ 


DALE'S OF DENVER 
510 I5lh Street, 

Denver 2, Colorado 

Vi:S! Send me my copy of the ble new book 
*’SeiTicing 3-way PorUbles,” by Lyle C. Trcaklel 

Name . 

Address . 

City . stale . 

n Check emlosed □ Send C.O.D., plus post. 

O Money Order 



SERVICEMEN —WAKE UP! 

(Continiicd from page 40) 


soldering or connecting an odd wire, 
etc.). These things make a big hit, par¬ 
ticularly todayt when the public is being 
pushed around. It will be long remem¬ 
bered. 

3. Keep your shop NEAT, CLEAN, 
and ORDERLY. Few junk-shops are 
successful. They may look successful, 
but their owmers seldom are. Reason: 
You can't take inventory when there is 
only confusion, consequently you never 
know if you make or lose. 

■ 4. Pay close attention to your win¬ 
dow dressing. The public judges yoai by 
it. Dusty, sloppy store windows have 
been the ruin of most unsuccessful 
shops. (We know a radio store that 
did a big business during the war—it 
changed from retail to wholesale. Dur¬ 
ing this time its former attractive win¬ 
dows became a mass of junk. Now the 
store has few of its old customers. It 
had to retrench to keep going.) 

5. Be neat yourself. Few customers 
respect a sloppy-appearing man. A suc¬ 
cessful man rarely goes about un¬ 
shaved, in overalls — his customers 
judge his work by his appearance. 

6. Keep your promises. Nothing is 
more irritating to customers than un¬ 
certain service—it ahvays loses trade. 
It is far better to lengthen your prom¬ 
ise and deliver on that date (or ear¬ 
lier) than make a rash promise and dis¬ 
appoint your customer. 

7. TIME-test all radio sets you take 
into your shop. No set should ever be 
delivered unless you have had it play¬ 
ing for at least three hours. Many sets 
work well when first repaired, only to 
fail on a time-test. 

These rules are simple and elemen¬ 
tary, yet some of them are constantly 
violated. Observe them all and you will 
be sure to prosper. 


A submarine trap is described in a 
recent patent (No. 2,406,111). It con¬ 
sists of an automatic radio sending set 
that gives out a weak signal, to lure the 
enemy submarine to a supposed victim. 
Surrounding this floating robot Lorelei 
is a circle of submerged magnets, con¬ 
nected to a radio alarm transmitter. 
When the U-boat enters the fatal cir¬ 
cle of attraction, the magnets cling to 
its steel hull, while the alarm calls in 
air or surface sub-killers to finish the 
job. The inventor, Berthold Sheffield of 
Rocky Point, N. Y., has assigned rights 
in the patent to the Radio Corporation 
of America. Whether the device was ac¬ 
tually used during the last war has 
not been revealed. 



CANNON-BALL 

Circular R-12 covers 
complete line of sensi¬ 
tive, dear-tone, depend¬ 
able Headsets, Get it. 
Choose the super-qual¬ 
ity Headset you like 
best. Twenty years 
headset specialization 
insufcs satisfaction. 
Write 

C. F. CANNON COMPANY 

SPRING water/N. Y. 

4^ea<l±et 4^eaeli^uattet5 


Scientifically 

Ouilt 

Heavy bar mag 


EASY TO LEARN CODE 



Tt ii easy tG lairn or Increase speed 
with an InBtnjctofrraph Code Teacher. 

AfTords the quickest and moBt prac* 
ttcal method yet developed. For be^ 
sinners or advanced students. 

Available tapes from beginner's 
alphabet to typical mesaaSei on ill 
subjects. Speed range 5 to 40 WPM. 

Always ready—no UKM. 

ENDORSED BY THOUSANDS! 

The tnatructograph Code Teacher 
literally takea the Place of an ciper. 
ator-lnatructor and enables anyone to 
learn and master rode without fur* 
ther asMiatanre. Thousanda of surresaful ooentorB have 
‘'acquired the code" with the Instructoinraph System. 
Write today for cunveiilent rental and purchase Plana. 


mSTRIICTOGRAPH COMPANY 


4701 Sheridan Rd., DepL RC. Chicago 40, III. 


Do you •*^***f 

BINDING POSTS? 

Tha XL PUSH POST with lU SpHnf 
Action aBBurea Conatant Contact ana 
quick eotwiectioo. 



Aluminum Body, Bakellte Top Type ■! 
at I Sc each. 

Type* CP or HP. ALL BRASS—STAIN* 
LESS STEEL SPRING B PIN, PROVEN 
by 340 HR. SALT SPRAY TEST aa NON. 
CORROSIVE at asc each. 


X. L. RADIO LABORATORIES 

410 WMl Chli*g. A,.. CtilM. 10, in. 


ELECTRONIC VOLT-OHMMETER 


$1115 

POSTPAID 


UO VOLTS AC 20 RANGES 

0/5/10/50/100/500/1000/5000 Tolta DC and 
AC, 0—1,000.000,000 ohms in ilx over* 
lapping ranges. Sensitivity: over MILLION 
OHMS per VOI/T on 5 volt range. 


Complete kit Includet all component parts, tubee, 
punched and drilled chaasla and beautifully enameled 
panel. EaslJy aasembted and wired. 

Special sliaeback circuit developed durlnE war by 
■elentlit at the California Institute of Technology glyei 
amaxlng sensitivity and flexibility while completely ellm. 
Inatlng necessity nf batteries and expensive meter. Each 
Instrument is individually calibrated. Dial scale over 
nine inches long! 


In Bddltlnn to performing the usual volt.ohm functions, 
this Instrument easily measures these voltages: .SUPER. 
NET O.'^r I LI .ATOR, AVC. AFC, TRUE GRID BIAS AT THE 
GRID. BIAS CELLS without affecting the circuit. Measures 
the exact leakage real stance of INSULATION. TUBES. 
CONDENSERS. It can be used with a signal generator 
for SIGNAL TRACING. 


STERLING ELECTRONIC COMPANY 


166 N. Sierra Bonita Ave.. Dept. 2, Pasadena 4, Calif. 


The Army lists 244,319 pairs of tele¬ 
phone headsets among surplus property 
now being disposed of. 


DE FOREST 40TH ANNIVERSARY NUMBER 

Reserve your copy of January, RADIO-CRAFT, now. It will have twice the number of 
pages and will be of historical import. January marks the 40th Anniversary of the birth 
of the vacuum tube. 
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ELECTRONIC MATHEMATICIANS 

(Continued from page 27) 


and L will gfive any particular time 
constant that may be desired; however, 
practical considerations place some 
limits on the choice that can be made. 
The R-C differentiation circuit is often 
used in the grid circuit of a vacuum 
tube, and the resistance in such a cir¬ 
cuit is limited in many cases to less than 
0.5 megohm. On the other hand, the 
resistance value should not be so low 
(and the capacitance so high) that it 
would load the driving circuit excessive¬ 
ly and cause distortion. In the inductive 
circuit, the value of inductance is limited 
by practical considerations of physical 
size and resistance of coil windings. 
Too much winding resistance deteri¬ 
orates the action of the circuit. 


INPUT 

—-AAAr--^- 

T 

OUTPUT 








a (INPUT) 

time 


b (IDEAL OUTPUT) 


c (ACTUAL OUTPUT) 


Fig. lO—Integration circuit and waveforms. 

Time constant problems are also pres¬ 
ent in integration circuits, but here it 
is necessary to go after a long time 
constant rather than a short one. Fig. 
10-a shows a step voltage, similar to 
that of Fig. 9, applied to an integration 
circuit. The ideal integrated output, 
shown in figure 10-b, is a straight line, 
sloping upward during the time the volt¬ 
age is applied and then continuing at a 
constant value after the step voltage 
is removed. To confirm this, observe 
that the step voltage (a) expresses the 
rate of change of the integrated voltage 
(b). 


10-c, departs from the ideal because the 
time constant is not infinite in length 
and because the charge across the capac¬ 
itor leaks off due to imperfections in 
the capacitor it.self. With an infinite 
time constant, the charge on the capaci¬ 
tor iH Fig. 7 (or the flow of current 
through the inductor of Fig. 8) could 
last indefinitely with zero applied volt¬ 
age. In the practical case of finite time 
constant, the charge (or flow of cur¬ 
rent through the inductor) will even¬ 
tually decrease and become zero. The 
nearest approach to perfect integration 
is made by making the time constant 
just as great as is consistent with prac¬ 
tical capacitance and inductance values. 
If some dejiarturo from perfect integra¬ 
tion can be tolerated, the time constant 
can be reduced and more output voltage 
obtained. A fair compromise that is 
usually employed is to make the time 
constant of the integration circuit from 
2 to 5 times greater than the funda¬ 
mental period of the wave to be in¬ 
tegrated. 



>-li-1 


INPUT ; 

1 OUTPUT 


t 

0- 


IlINPUTl 


t(IDEAL OUTPUT) 


L 


~k: 


TIME CONSTAKT 


T 


TIM^ 


cl ACTUAL OUTPUT) 

Fig. 9—Action of d differentiator circuit. 


The actual output voltage from a typ¬ 
ical integration circuit, .shown in Fig. 


Fig. II—Same practical vacuum-tube circuits. 

As already implied, integration and 
differentiation circuits are used almost 
exclusively in conjunction with vacuum- 
tube amplifiers. In such applications, the 
internal impedance of the driving stage 
must be taken into account. The high 
plate resistance of a pentode tube is 
often used to advantage in replacing the 
series resistors of Figs. 6 and 7, while a 
low resistance triode (or cathode fol¬ 
lower) is used to feed circuits of Figs. 
5 and 8 in order to minimize unwanted 
.scries resistance. Fig. 11 shows some 
practical differentiation and intcgiation 
circuits involving vacuum tubes. Note 
that what appears to be a simple 
coupling circuit as it is drawn on the 
diagram can turn out to be an inte¬ 
grating or differentiating circuit when 
waveform and time constants are con¬ 
sidered. 
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USEFUL 
XMAS GIFTS 



MECHANICS 


I 


AUDELS AUTO GUIDE explains In detail with 
illustrations and diagrams tor better servlc* 
the whole subject of auto mechanics: Basic 
)rinciples-Construction - Operation — Service— 
epoir. Hondy Size, Easily understood. NEW 
FLUID DRIVE, HYDRAULIC SHIFT AND DIESEL 
ENGINES FULLY COVERED. Over 1700 poges- 
1540 illustrations showing inside views of mod¬ 
ern cars, trucks and buses with Instructions for 
service fobs. This standard book saves time, 
money end worry tor operators and mechanics. 
Step up your own sXlll with the facts and fisures ol 
yourtrade. Aiulols Mpchanlcs Guides contain prac¬ 
tical loalde *1 rudo Information In a bandy form, 
rullylllujstratod and Easy to Understand. Hlgbly 
Endorsed. C heck the book you want for 7 days' 
Pree Examination. 

Send No Money. NothlDg to pay postman. 

mr-CUT HERE- 

MAIL ORDER 

AUDEL, Publishers, 49 W.23 St.,NwjrosK 

Pleasa sand ma eostPakt for FREE EXAMINATION books 
morkeef below. If I decide to keoP Wieni I asree to 
mail Si In 7 Days on each book ordered and further 
mail SI monthly on each book untS I beve paid price. 
Otherwise, I will return them. 

□ AUTOMOBILE GUIOE. 1700 Pages. 

^ REFRIGERATION & Air Conditioning. 1280,Pgs. 4i 

OIL BURNER GUIDE, 384 Pages.1. 

POWER PLANT ENGINEERS Guide.lSOO Pages. 

P U MPS.Hydrau lies & Air Compressors. 1658 Pgs. 4j 
WELOE^S GUIOE, 400 Pages.li 

□ BLUE PRINT READING, 416 Pages.2} 

^ SHEET METAL WORKERS Handy Booh, 388 Pgs; It 

□ SHEET METAL PATTERN LAYOUTS. ilOO Pgs. 4 j 

r AIRCRAFT WORKER, 240 Pages. U 

" MATHEMATICS & CALCULATIONS.700 Pgs.. 2; 
" MACHINISTS Handy Book. 1600 Pages . . . 4j 

MECHANICAL Dictionary, 9^ Pages. • • • • 4j 
^DIESEL ENGINE MANUAL, 400Pages . . . 2 j 
MARINE ENGINEERS Handy Book. 1280Pages 4i 
~ ISHIPFIHERS Handy Book, 272 Pages ... It 
' MECHANICAL DRAWING dOURSE, 160 Pages 1 j 

* rkOAuiiun e rkf^iou JohOM. e. 


" MECHANICAL DRAWING & DFSIGN. 480 PgS; 
I MILLWRIGHTS & Mechanics Guide, 1200 Pgsj 
CARPENTERS & Builders Guides <4 vols.). 


2i 

6a 

mnoicn rninicn « */i.vvnniwi^ ra»a 2a 

GARDENERS & GROWERS GUIDES <4 VOlS.) 6a 
~ I ENGINEERS and Mechanics Guides 

NOS. 1,2 3,4,5.6,7and8compl6t9 • • • I2a 
"2 Answers on Practical ENGINEERING • • • • la 
~ ENGINEERS & FIREMANS EXAMINATIONS « la 
" ELECTRICIANS EXAMI NATIONS, 250 Pages • 1. 

WIRING DIAGRAMS. 210Pages.. la 

’ ELECTRICAL DICTIONARY, ^ Terms ., 2a 
" ELECTRlCALPOWERCALCULATlONS.425Pgs; 2a 
" HANDY BOOK OF ELECTRICITY, 1340 Pages 4a 
' RADIOMANS GUIDE, 914 Paees.4a 

ELECTRONIC DEVICES. 216 Pages ..... 2. 

ELECTRIC LIBRARY, IZ vol,, 7000 Pfs.. 81.50vola 


11 

f 

1 


0<!r;iinAt lui_ 

CwuMoyed by - , > • 

e.e.r. 
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HERSHEL’S LOW PRICED SPECIALS 


■ ^ 

plsw 




Trommltlcf ond receiver Novy BNMFF. The fomoos boot onchor 
hm released from the Government for surplus. The set hos been 
widely used on the 144 MC band. It can now be used os O bans* 

Mltter and receiver. Shop. wt. 100 lbs. Your Ptlce^l 4 Q5 ports, 

less tubes ond power tronsformer.^ i 


Tuning unit B, C, 375. Each unit has three double spoced tuning Oyno Motor power lupply'—lnput 6 or 11 V, output 500 VDC 
cond. Approilmately 65 MMFO. Coils SW chokes notlonol ot 160 MA mounted on boi with circuit breakers, reloys, tnter- 
velvet diols and assorted Mica cond. SSOO WVOC ^ A QC ference RItcr ond two ION. cables. Army surplus. <0 OC 
. fH.TJ Shpg. wt. 84 lbs. ^T*TJ 


TUBES 

832. 


955—.9004. 

. .65 

Sockat* for Acorn Tubes. 


VR 150 Voltage Regulatars. 


CONDENSERS—fILTER 

6J6. 

1.50 

6J4. 


^ B M.F.D,—600 W.V.D.C, Oil Poper 

Round Can. 


4 M.F.D.—600 W.V.D.C, Oil Poper 
Round Can... 


1 M,F.D.—1000 W.V.D.C, Oil Paper 
Squarg Can,.... 


1 M.F.D.—3000 W.V.D.C. Oil Paper 
Round Con..... 


8.8 M.F.D.—350 V,—20 M.F.D. ot 

150 V.—Con. 


8 8 M.F,D,—475—W.V.D.C, Micomold . 

,. .69 

20 M.F.D.—250 V. Non Polorized. 


BLEEDERS 

75 M. OHM—200 Watt. 


2500 OHM—100 Wott Adj. 


TRANSFORMERS 

6.3 V.—6 Amps. 110 V.A.C.—60 Cycle. 

.$1.49 

6.3—4 Amps.—750 C.T, at 150 Mo,... 

. 3.95 

6.3—3 Amps,—600 C.T. at 100 Ma.... 


Coaxial Coble—Rg. 54 A/U—56 Ohm 
per Ft. 1 ... 

. .06 

Amphenol Coax Fittings—Male—35c— 
Female. ..... 

. .25 





Condonsor ail flllod, hormoticolfy sooled, 6'.5-6.5 M.F,D.« 
1000 y.D.C.f convortiblo to 4,25 M.F.D., OC 
2000 V.D.C, 5V4^ long, 2' wido, 5' high.. ? 


A wonderful coil which con be used on high frequency 
Aluminum con. 30 MC, I.F. Irons, silver slug # aq 
tuned. ? 


Mica capacitor ,002 M.F.D., 3000 V.O.C,, # an 
2.5 Amp,, 300 K.C. ^ 

{20 per cent deposit on oil C.O.O, orders.) 


HERSHEL RADIO COMPANY 

5249 Grand River, Detroit 6, Michigan. 


CONDENSERS 

100 M.M.F.D. Vorioble A.P.C.—Type— 

Silver Plated.59 

30 M.M.F.D. Vorioble A.P.C,—Type- 

Silver Plated... .25 

12 M.M.F.D. Variable Shaft.30 

Neutralizing Condenser for (250 Th.l 

Johnson.95 

1 2 M.M.F.D, Vocuum Condenser—20,000 

V.D.C. 3.95 

H" and ^4' Powdered—Iron Slugs— 

6-32 Screw Shaft. 10 

Hallicrafters Tuning Knobs—S X 28.29 

Hollicrofters Volume Knobs—S X 26.15 

25 Watt—210 Johnson 4 Prong 

Porcelain Socket...39 

Pots.—Screw Driver ShofI—2 Meg,— 

1 Meg,—150 M.—50 M.—25 M.— 

5 M.—2 M.—200 Ohm—Eo.29 

BC 610 HT4—Tuning Units—ECO or XTAL 
IN STOCK—2 to 2.5 MC.—2,5 to 3.2 MC 

5 to 6.34 MC. 

6 to 1 2 MC.—Diogroms Furnished.. 1.95 

SOCKETS TO MATCH.25 

0-50 Micro. Amp. Meters 0*1,2 Scale— 

Amsco. DeJur 31 2.. .... 9.50 

Flexible Coupling—1 5,000 V. Insulotion— 

vr to Shaft.49 

144—MC. Radar OSC. uses—I 5 E or HY 
75 Tube. Enclosed Silver Plated Tank 
and Variable Couplink. Complete- 

Less Tube... 3.95 

Selsyn—Motors—2 for. 3.95 


Order from LAKE! 

Youll Make No Mistake! 

RADIO Cabinets & Parts 



NOW 

Available 

Postwar 
2 Post 

RECORD¬ 
S' j CHANGER 

With luxurious brown leatherette portable case 
15*' L X 15" W X lO'* D. Latest electronic de¬ 
velopments make this modern record-changer 
the finest on the market today I 
Chaneer— $is.se Cabinet for same— $8.95 

Aiwe b<*nk tabt* cCbtnrU of walnut veneer in the 
followinq •!»«. with epeakvr opaninq on left front 
tide, <Note: *7 has center speaker anil.) 

#1 — aVa* L X 5^- W Si 4- O $1.95 

#2 -lOVa' t X 63^- H > O $2.75 

#3 -ISVa' L X TVs" H n GVa' O $3.25 

#7*— lova- L H X sva* o $2.50 

•Speaker Opening in center of front side, 

All tviw* of radio cabinets and parts 
are available at Lake's lower prices. 

A lama stock ie listed in our catalog, 

SERVICEMEN—RETAILERS 
Jem our customer list today. 

Write today for our new 16>page 
Illustrated catalim NR.liG. it's free 
Get on our mailing list. 


LAKE RADIO SMJE& CO.. 

615 W, Randolph Strait Chkasa «, lit 



n iRABlRE^ 


lUHDLESHLE RHOia 


2608 Ross Ave. 

DALLAS 1 TEXAS 


SERVICING MOVIE SOUND 

(Continued from page 56) 


amplifier output should never be con¬ 
nected directly to the high-frequency 
units as the powerful signals below 400 
cycles would probably damage the deli¬ 
cate voice coils. 

Most d.c. exciter lamp power sup¬ 
plies are provided with a stand-by 
switch for supplying a.c. to the lamps 
in an emergency. However if trouble 
has occurred so that no current can be 
drawn from the unit, the exciter lamps 
can be operated from storage batteries 
until a repair can be made. 

If trouble occurs in one voltage am¬ 
plifier or photocell coupling circuit, 
photocell circuits may be quickly paral¬ 
leled with a length of shielded wire, 
using the good amplifier for both sound 
heads until the inoperative one can be 
repaired. 

If the power amplifier is at fault it 
is usually possible to substitute the 
monitor speaker amplifier and continue 
the show, possibly at reduced volume. 

If trouble exists in the speaker field 
power supply, the field leads can be 
connected to the arc-lamp generator or 
rectifier, provided the fields have the 
usual 100-volt rating. Additional filter¬ 
ing may be needed to eliminate ripple. 

Whatever the trouble may be, there 
is usually a way to quickly bridge or 
substitute the inoperative unit tem¬ 
porarily, the method and time involved 
depending on the ingenuity of the serv¬ 
iceman. 


TUNER 



Completely wired 
SUPEIUHKT tuner. 
Mukes your Jimiih- 
fier or record player 
into a modern radio. 
Ideal for l*A sys¬ 
tems, Uses 12SA7- 
12SQ7-12SK7 tube's. 
Mounts in 7" x 3'4" 
space. $795 

less /. 

tubes ■ 


AMPLIFIER 



Completely wired 
a m p 1 I fi e r using: 
12SQ7 - 50L6 - 35Z5 
tubes. Just the thins 
for Record Player 
or small pa^inif set, 
Re<iuires 6%** x 3" 
space. 
lesq 
tubes 


^2- 


COMBINATION OFER 

SINGER Tuner and Amplifier 
described above, with instruc- 
tions . . ■ both for. 

iMM£DiAT£ D£UV£Rr 

Write for quantity prices. 

25% deposit required on COD orders. 

N. J. INDUSTRIAL CO. 

II Hill St. 0,Pt T Newark 2, N. I. 


* a4a ■ g a » D4*a*D4» ii 

TELEVISER CORRECTION 

An error in Fig. 1 of “Rebuilding a 
Televisor,” on page 833 of the Septem¬ 
ber issue shows, in section “L,’^ a direct 
connection between the input side of 
the 300-ohm filter choke and ground. 
This connection short circuits the power 
supply. Input connection to this choke is 
made from the junction of the 200-ohin 
choke and speaker field. 

We are grateful to Mr. George Au¬ 
guste, Paterson, N. J., for this correc¬ 
tion. 
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STATEMENT OF THE OWNERSHtP. MANAGEMENT. 
CIRCULATION. ETC.. REQUIRED BY THE ACT OF 
CONGRESS OF AUGUST 24. 1912. AND MARCH 3. I»33. 

Uf lladiO'Craft and Popular Electronics, published 
monihly at Springfle^d. Mass., for October 1. 1946. 

County of New York 
State of New Y‘ork 

Itcfore me, a Notary Public In and for the Rtite and 
county aforesaid, personally appeared Hugo Gernsback, 
who. haviin; been duly sworn according to law. depotea 
and says that ho is the editor of Radio-Craft and Popular 
Electronics, and that the following is. to the best of bU 
knuwiedRo and belief, a true statement of the ownership, 
roanaKi’inent (and if a dally paper, the circulation), etc., 
of the aforesaid publication for the date shown In the 
above caption, required by the w\cl of August 24. 1912, 
as amended by the Act of March 3, 1933, embodied In 
section 537, Postal Laws and Regulations, printed on the 
reverse of this form, to wit: 

1. That the names aQd addresses of the publisher, edi¬ 
tor. managing editor, and business managers are: Pub¬ 
lisher, Itadcraft Publications. Inc,. 25 West Broadway. 
New York 7, N. Y.; Editor, H. Gernsback. 25 West 
Broadway, New York 7, N. Y,; Managing E^tor. Fred 
Shunaman; Business Managers, none. 

2. Tliat the owner Is: ilf owned by a corporation. Its 
name and address must be stated and also immediately 
thereunder the names and addresses of stockholders own¬ 
ing or holding one Per cent or more of total amount of 
stock. If not owned by a corporation, the names and 
addresses of the individual owners must be given. If 
owned by a firm, company, or other unincorporated con- 
ccni. Its name and address, as well as those of each 
individual member must be given.) Radcraft Publications. 
Inc., 25 West Broadway. New York 7, N. Y,: H, Gerns* 
back, 25 West Rroddway, New York 7. N. Y. 

3. That the known bondholders, mortgagees, and other 
security holders owning or holding 1 per cent or more 
of total amotint of bonds, mortgages, or other securities 
are: (If there are none, so state.) None. 

4. Tliat the two paragraphs next above, giving the 
names of the owners, stockholders, and security holders, 
if any. c<mtaln not only the list of sto<^h(rfd#rs and 
security holders as they appear upon the books of the 
romoany but also. In cases where the stockholder or 
security holder appears upon the books of the company 
as trustee or in any other fiduciary relation, the name of 
(he Person or corporation for whom such trustee is acting, 
is given; also tliat the said two Paragraphs contain state* 
menls embracing affiant’s full knowledge and belief as to 
the circumstances and conditions under which stockholders 
and security holders who do not appear upon the books 
of the company as trustees, hold stock and securities in a 
rapacity other than that of a bona fide owner: and this 
affiant has no reason to believe that any other person, 
association, or corporation has any Interest, direct or In¬ 
direct. In the said stock, bonds, or other securities than 
as so stated by him. 

5. That the average number of copies of each Issue of 
this publication sold or distributed, through the malls or 
otherwise, to paid subscribers during the twelve months 

preceding the date shown above is . 

(This Information is required from daily publications 
only.) 

{Signature of Publisher) 

11. GERNSRACK. 

Sworn to and subscribed before mo this 30th day of 
September. 1946. 

, MATTRICE rOYNE. Notary Public 

iSeal] (Commission expires March 30, 1948) 


— The BUY of a LIFETIME 

“•ar'S Meter 

SHORT WAVE XMTRS. 

(72.2 Me) 



XMTR and Tube Only 


Lessmlko. Batteries 
and Antenna 
One IVi volt dry cell and 671,^ volU of B oPemtea 
It. Juat attach dl-poie, hey or mike, connect the bat* 
terles and It’s ready to use. Signal Coma apcc wired 
with silvered wire, mica comlensera. »n«) preri. 
cion resistors. Highly stable circuit with Lo-Loss sil¬ 
vered Inductance. (Adjustable padder.) Schematic sup- 
Plied. Converts easily to walkie-talkie and Ham bands. 
Weighs less than a pound. Shipped by express Only. 
No C.O.D.’a, No Parcel Post. A aacrlAce at only S3.40. 
Postal or express money otxler or certified check. 

NEWARK SURPLUS MATERIALS CO. 

324 Plane St.. Dept. C, Newark 2, n.J. 
SCND STAMP for OlANT CATALOOl 


TELEVISION FOR TODAY 

(Continued from page 54) 

on the screen will appear somewhat as 
a photographic negative in that all of 
the light values will be reversed. 

In other words, whenever the grid 
of a tube is driven positive, the addi¬ 
tional current flow produces a greater 
voltage drop across the plate load re¬ 
sistor. Since the power supply voltage 
is fixed, any increases in load voltage 
must result in a decrease in the voltage 
at the plate of the tube itself. At this 
instant the voltage coupled to the grid 
of the following stage decreases. 

For the opposite set of conditions, 
with the grid of the first tube driven in 
a negative direction, we know that the 
circuit current will decrease. As a con- 


Prepare NOW for a 
Better Job in 
RADIO ENGINEERING 


ADD TECHNICAL TRAIHIH6 TO 
TOUR PRACTICAL EXPERIEHCL 

CLEVELAND INSTITUTE COURSES OFFER COM¬ 
PLETE TECHNICAL TRAINING RANGING FROM 
LOW-LEVEL TO COLLEGE-LEVEL. 

A. Master Course in Radio Communication. 

Covers fundamentals of Radio and includes complete preparation foe 
FCC Commercial License Examinations. 

B. Advanced Course in Radio Communication Engineering, 

A coUeKe-level Radio Engrineerini^ Course. 

C. Specialized Television Engineering, 

Including- post-war Television Techniques. 

AN Courses include 

The Remarkable Workbooks of Instructional Aids, prepared by the instructing 
staff of Cleveland Institute. 

Choose the course best suited to your needs—Start with the section you 
are qualified to enter—Use the economical CIRE Pay-As-You-Go Plan." 

You may enroll for individual sections for hiRhly specialized training. Study any one or more 
of the following sections if you do not require a complete course— 

L Mathematics of Radio 5. Advanced Radio Telephony for the Broads 

2. Fundamentals of DC and AC Theory. Operator. 

3. Essentials of Radio Communication. 6. Audio and Radio Components and Sys- 

. ^ terns (Desiirn of Receiver and Transmit- 

4. Communication networks. ter Equipment). 

^ for descriptive folder • No obligation 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

CONTRACTORS TO THE CANADIAN BROADCASTING CORPORATION 

Successors to 

NILSON RADIO SCHOOL SMITH PRACTICAL RADIO INSTITUTE 

Founded 1939 Founded 1934 

RC.I2 TERMINAL TOWER, CLEVELAND 13, OHIO 

Approved for Veteran Training Under “G-1 Bill of Rights'’ 



----— (MAIL THIS COUPON) —-- 

Cleveland Institute of Radio electronics. RC-12, Terminal Tower. Cleveland 13. Ohio. 
Gentlemen: Please send Information aboul yuur home study courses in Radio IrHectronlcs. 


NASIE . 
ADDRESS 
CITY . . 
ZONE . 


state 


I desire training in .... ^. i,.... 

1 h,i'v ha<l experience In broadcasting Q servicing Q 

operating □ mfg, O CAA Q Army-Navy Q 

.t»ur □ otlier .... ..I am a 

High School Grad. □ College Q Degree _ 

3 Check here for Veteran Enrollment InformetloQ. 


THE YEAR’S BIGGEST OFFER 

10 lb. Radio Ports Assortment 

A for the radio serviceman. 

Hundreds of valuable radio parts, 
including coils, resistors, trimmer 
condensers, lugs, transformers, 
switches, hardware, etc. 

Only .$2,95 

Write for radio Parts circular 

RANDOLPH RADIO STORES 

609 W. Randolph St. Chicago 6, Ill. 


ORDER NOW 

Signal Corps 1-222A Signal Generator 

8 to 15. 150 to 230 MC.$69.1» 

300 Ohm Amphenol Twin Lead, per 100 ft. 2.90 
75 Ohm Amphenol Twin Lead, per 100 ft. 2-00 
P23 Army Head Set, 8000 Ohm with 5 ft 

Coni anil plug . 2.49 

3 Gang 410 MMFD. I'er Sect. Cond. Ex¬ 
cellent '‘uality . 2.M 

11C312 Army Rerelvi'r . S9.M 

(Write for Trices converted to AC) 

Type 400 Advance—1 Kw. Antenns Helay 5.4S 

Katlonal ACN Dials . 3.00 

Signal Corps Telegraph Key J5 . 49 

Complete line of 

lie A, T.^YLOR, Gi:, and ElifAC Tubes. 

Write Us Your Needs In Any Ham ^ulpoaeot. 

DOW RADIO 

1759 E. Colorado Pasadena 4. Calif. 

P««ad»na phone>—SYcamore 3-1196 
Lo« Angele* Phone^RVan 16683 


sequence, the voltage at the load is re¬ 
duced, permitting a positive rise of 
plate voltage which will be transmitted 
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to the following grid. Thus it is evident 
that between grids a complete reversal 
has taken place. 
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RADIO & ELECTRONIC 
EQUIPMENT 


SEND NOW for your free copy of this giant- 
eize, 144-page catalog which offers you 
America’s latest, largest line of top- 
quality ham gear, parts, communication 
equipment, tubes, tools, test equipment, 
amateur kits and accessories. Page after 
page of post war radio developments— 
plus a special bargain section that lists 
surplus and standard-make radio and tele¬ 
vision parts at famous Lafayette economy. 





SUPER HAM BARGAIN 


STOCK NO. HR 99 

Heovy.duly filament uo ^ , 

breed »ew 872A tua« 1 

,ock.l.. two 5 volt, 

ira w?°i's coil "uch 

while supply '°***|- ‘ 

thipped doy •• received. 


iClOl pri« 

8 ».® 


1.AFAYETTE RADIO 


MOJO wjjt-f TfifnfraN, jmc. 

NEW VOHKP; LOO! sintli Ayt 
BOSTON 10. I ID Fedvnl SL 
NlfcWAlIh 2^24 CirtTBl At^ 


RUSH 

COUPON 

TODAY 


t.V 


"..VS-, 


\ . R, 

• . atatc - ' ’ •' 


• .. 

-- 


PASTE COUPON 
ON PENNY POSTCARD 


POLICE RADIO 
MAINTENANCE 

(Continued fro)a 28) 


partment has been standardized so that 
all units are interchangeable. All items 
used in repairs arc given a thorough 
bench-test and are then studied in the 
field under actual operating conditions. 
In this way, inherent weaknesses are 
detected before the part is purchased in 
large quantities. If the part is found 
to be consistently weak in one of its 
electrical or physical characteristics, 
the manufacturer is notified and cor¬ 
rective measures are taken. 

Complete records are kept on all tests 
and repairs that are made and a case 
history is available on each item of 
equipment, t rom these records it is pos¬ 
sible to determine the relative merit of 
the various components. These records 
have proved that the genemotor is the 
most efficient type of power supply for 
police work. Magmotors are less popu¬ 
lar \vith the servicemen because the 
permanent magnets soon lose their ef¬ 
ficiency and have to be remagnetized. 
Synchronous vibrator packs are favored 
over the non-synchronous type because 
vehicular polarity does not have to be 
observe<i. 

The service department has found 
that interference problems in mobile 
radio vary with each vehicle in use. 
Some cars may require the installation 
of distributor and spark plug suppres¬ 
sors for static-free reception while 
others may I’equire generator and am¬ 
meter suppressors, w heel static suppres¬ 
sors and, occasionally, a condenser 
across the gas gauge. | 

The 2450-kc receiving equipment con- | 
sists of three units, receiver, power sup- | 
ply and speaker. The antenna is a ta- | 
pered steel rod fixed to the side of the | 
car with a universal mounting. i 

The receiver uses a sensitive five- | 
tube superheterodyne circuit that has a | 
high degree of selectivity. A.v.c. and 
manual squelch control are used on 
the set. The receiver oscillator is crys¬ 
tal controlled and all variable adjust¬ 
ments are fitted w'ith locks to prevent 
circuit changes that might be caused 
by shock or vibration. ' 

Three interchangeable types of re- i 
ceiver power supplies are used, gene- I 
motor, magmotor and vibrapack. These I 
units operate at six volts input and 
supply 250 volts at 50 ma. Built-in fil- j 
ters remove all traces of commutator i 
ripple and vibrator ‘‘hash.” Identical I 
housings are used on all types of sup- i 
plies so that either typo may be in¬ 
stalled in a vehicle without having to i 
change mounting brackets, 

A standard six-inch PM speaker is 
used with the receiver. 

All equipment is mounted on special 
quick-release mounting brackets that 
are made in the repair shop, i 


BUY DECPnAND 
FROM nEObU SAVE 


140 PARTITION 
METAL CABINET ; 



20-Drawer 
140 Parfition 
Heavy Gauge Metal 


Duroble bottleship con¬ 
struction. Sove time by 
finding whot you wont 
immedfotely. Sove money 
by Avoiding loss of volu- 
oble ports. Speciol price! 


26 ** 



6-Drawer Weed 
CABINET 

Sturdily constructed. 
Lorge, roomy drowers. 

AReof ^^25 
Voluc! 


Jeffarpan Travis MARIIIE 

PORTABLE RECEIVER 



MODEL MR-2e. Stondord 
ond morine bonds. Built-in 
loop ontenno. Good on ony 
size boot or in the home. 
Finished with solid bross 
ponel to prevent corrosion. 


5I‘* 

With Batteries 



( WRITE FOR NEWl 

FRIE BULLETIN 


ANTENEX 

INDOOR AERIAL 

Ho outdoor Only 
ocriol need- ^ 

-ed. Perfect 
reception, 

0 

Standard tfza chassis in stock. 
Our M^taf Depf, witi moire up 
special sizes. Give vs specs/ and 
we'/l qwore prices, quiet delivery. 


^aMer^€iecDuc 


SERVICE CO. OF PENNA.. INC. 


7TH AND ARCH STREETS, PHIIA. 6, PENNA, 
IraRches: 5133 Market St. and 3145 N. Broad St. in Phila. 
Alio In Wilmington, Del., Easton, Pa.. Allentown, Pa., Camden, N, J, 
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NAMES FOR WAVEBANDS | 

By E. AISBERG 

I N every branch of human relations, * 
be it politics, scientific or technical 
matters, disputes arise because of lack 
of precision in the language and insuffi¬ 
cient clarity of the terms employed. 

Such disputes may lead to catas- i 
trophe in the political world, but when [ 
disputes arise between scientists and 
technicians the consequences are less I 
vexatious. Nevertheless everything must 
be done to define technical terms as 
precisely as possible. By so improving 
our essential tools, we may make an 
efficient contribution to the advance¬ 
ment of science and technology. 

The method of naming radio wave¬ 
length or frequency ranges is a striking 
example of this lack of precision. We 
hear of long waves^ medium waves 
(broadcast waves), short^waves, very 
short waves and ultra-short waves, and 
many who use these expressions do not 
always agree as to their meaning. We 
questioned a number of engineers in 
France and England as to the boun¬ 
daries of short waves, very short waves 
and ullra-short waves (and their equi¬ 
valents high frequency, very high fre¬ 
quency and ultra-high frequency). The 
replies were depressing in their variety. 
There was even confusion as to whether 
the very short or the ultra-short waves 
were the shorter! 

You can easily repeat this edifying 
test with your friends! 

A quasi-official classification of wave¬ 
lengths still exists. It is the one recom¬ 
mended by the Consulting Committee 
of Radio-Electricity at their meeting in 
The Hague in 1929. The following are 
the recommended denominations; 


NAME WAVELENGTH FREQUENCY 

(met«r») (kilocycle*) 


Long wave* Longer than 3,000 Lets than 100 

Medium wave* 3.000 to 200 lOO to 1.500 

Intermediate 

wave* 200 to 50 1,500 to 6.000 

Short wave* 50 to tO 6,000 to 30,000 

Very *hort wave* Less than 10 More than 30.000 


It must be admitted that no technician 
follows the above definitions today. It 
must also be recognized that they do not 
satisfactorily take the laws of logic into 
account. 

Another system was adopted in 1937 
by the International Radio-Electric 
Communications Conference on the mo¬ 
tion of Dr. Smith-Rose, president of the 
radio section of the British Institute of 
Electrical Engineers, This method of 
classification satisfies the laws of logic 
as well as those of mnemonics (because 
of the ease of remembering it). In addi¬ 
tion, it divides fairly conveniently the 
classes of frequencies differing in their ' 
physical properties. 

The new method is based on the 
METRIC SYSTEM, whose beneficial 
effects in all domains of scientific 
thought cannot be overestimated. Its 
decimal system of numbering and its | 
prefixes adopted by the whole world 
permit the following classification; i 

(C(yntinued on page 72) j 


HOW TO PASS Radio Operotors’ 



FREE BOOKLET 


Tells you the Government requirements for 
all classes of commercial operator licenses. 


Tells where to apply for and take the examina¬ 
tions, examining offices, scope of knowledge 
required, extracts from FCC Rules and Regula¬ 
tions, extracts from FCC Study Guide and Ref¬ 
erence Material, approved way to prepare for 
FCC examinations, positive method of checking 
your knowledge before taking the examinations. 


Edition Limited—Mail Coupon Before Supply Is Exhausted 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

CONTRACTORS TO THE CANAOIAN BROAOCAStING CORPORATION 

Successors to 

Nilson Radio School, Founded 1939 
Smith Practical Radio Institute, Founded 1934 

RC-12 TERMINAL TOWER CLEVELAND 1), OHIO 

AITROVED FOR VETERAN TRAINING UNDER G. I. HILL OF RIGHTS 

...................mail this coupon ------------------ 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

RC-12 TERMINAL TOWER. Cleveland 13. Ohio 

Gentlemen: Please send your FREE Booklet, **How To Pass FCC License Examinations." 
(Note: This Booklet docs not cover examinations for Amateur License) 


NAME . 

ADDRESS . 

CITY.STATE_ 


Check license desired: 

Radiotelephone 1st. Class G 2nd Class 
Radiotelesraph □ 1st Class Q 2nd Class 

I now hold these licenses . 


I have had experience in broadcast¬ 
ing □ servicing □ operating □ 
mfg. G CAA Q Army-Navy D 
amateur □ other . 

I am a □ High School Grad. College 
Grad. Q with degree ... 

If a War Veteran, check here G 


SCHEMATIC DIAGRAM 

For Ik^sI results—Get our Schematic Diagram 
for Radio Receivers BC-348-J ; BC-348-N ; 
BC-348-Q with Complete instructions for con¬ 
verting. 

Your cost . $1.00 

Send money order or euh 

RYAN ENGINEERING ASSOCIATES 

1034 Lament St,. N.W. WashinOton. D.C. 



H e.*!. ec 


Buy U.S. Savings Bonds 


a GOLD MINE of 

SURPLUS PARTS 

for RADIO REPAIRMEN 
AMATEURS AND EXPERIMENTERS 


12 lbs. of RADIO PARTS *2^ 

• 

Relays *— Condenser* — Resistors 
Transformers — Coils — Hardware 
Wire, etc., etc. 

Offered subiect to prior sale. First 
Come, first served. Write for Radio 
Parts Catalog. (Dept. C) 

ELECTRONIC PARTS, Inc. 

€22 W. Randolph St. Chicago 6, lit 
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Look at Our Specials at Lower Prices! 

Aircraft Receivers 


6 lubes. 3—liSK7. 1—12SR7. 
1—12A6. 1—12K8: lUnire 190-550 
Kc. Upeclfy frca. desirp«l) 1.5-3mcr 
3 6mc; 6*9.1 me; umver 2S\1>C, 
infd. by Western Kite., etc. Ship, 
wt. 19 tb<i. OriKinal cost $90.23. 

YtiUll COST. Cl ^ OC 

(Complete with tubes) ^ 

Army Aircraft 
Receivers 

BC-946-B 

Brcedcast band from 520 to I.^OO 
Kc, tube complement: 3—12SKT 
—12SR7. 1—12A6. 1—12K8{ can 
e used with 24 V dynammor sup¬ 
plying A & & power: can be con- 
reried to AC or DC or 32 volt sets; 
3 stasea of IF used. 

^^ei 3 gang condenser. ^ 12 95 

liintipleto with tubes and ichem«tie. 


I 



Dynamotor 

DM-32A 

To match receiver; in¬ 
put 28VDC; output 250 
V ; original cost $33.95. 
Ship. wt. 5 lbs 
Your Cost ea« 

Lots of 10 ea. 3.95 


Signal Corps Radio Receiver 

BC-341-B 2 tube set—1—12SQ7; 1—12C8; 
original price $18.75; ship. wt. 

6 lbs. Your COST (less tubes) .. $3.95 



SVi" G. E. AUTOMATIC TIME METER 

60 cycle 110 rolta. This time meter consists of 
a cyclometer driven by a telechron synchronous 
motor. Connect to an electric circuit; it will, 
measure and Indicate the number of hours, 
tenths of hours or minutes that the circuit is 
in use. Ship. wt. 6 lbs. list $17.00. CA 
YOUR COST ... 


SUPREME FOUNDATION METER 

40 Micro Amps. 20.000 ohms per volt. 
4H* square. Manufactured by Supreme 
Instruments Corp. 

Each ..... $0.95 


plus shipping charges 
DEPT. D 


ARROW SALES, INC. 

59 W. HUBBARD ST., CHICAGO 10, ILL. 
Telephone: SUperior 5575 


HAM SPECIALS 

From Ham Headquarters 


Order Net Price 

.^Panoniinte Adapter <PCA2) .S99.7S Ea. 

— CaUlnet: 241'^'* Wide. 2 D 1 / 3 * Deep. 72* 

Hiirh. Cray Crackle Finish. Ideal for 

Transmitter . OO.Oo Ea. 

—. Chnke; 3oO MA Swlnir 9-19 henrv. 

SmooUi 11-henry .. 7.50 Pr. 

-Choke: 21^ M.H. R.F.C.19 Ea. 

— Code Oscillator: Complete with Speaker, 

TelefiTraith Operated. Ms-70o . 9,95 Ea. 

-Coll Aasemhly: R.F. from Armv Re* 

reiver BC-224M .75 Ea. 

— Condenser: .lx.lx.l Mfd. 600-Volt 

Tohe Metal Case. Bathtub.49 Ea. 

>— Condenser: .5 and .2 Mfd. 600-Volt 

bathtub .10 Ea. 

Condenser: 2 Mfd. 600-Vult Solar DC 

Aluminum Can. Oil Filled . .69 Ka. 

^-.Condenser: lUO MMF. Midcet variable .So Ea. 

-Condenser: 2 Mfil.. lOUO-Volt. Oil 

Filled. Round Can. C.D. 1.50 Ea. 

— Condenser: 10 Mfd.. 1400.Volt. Oil 

Filled. Recuniruiar Type . 6.75 Ea. 

-Cniidenscr: 10 Mfd.. 1000-Volt. Oil 

Filled. Hectantrular Type . 6.75 Ea. 

— Condenser: 3 Mf*!.. 20U0-Volt. Oil 

Filled, RectanRular Type . 3.25 F4i. 

— Condenser: 50 MMF Air Trimmer. .... .50 Ea. 

-Condenser: 8 Mfd.. OOO.VoIt C.D. Oil 

Filled .2*7'* 

-Condenser; .OOI Mfd.. 5000-Voll Mica 2.40 Ea. 

-Condenser: O Mfd.. OOO-Voit Oil Filled .75 Ea. 

-Condenser: 3x3 Mfd.. 600.Volt Oil 

Filled. ReetanKular TyT>e . .09 Ea. 

Condenser: 4 Mfd.. OOO.VoIt C.D. Alu- . „ 

mtnum Can, Oil Filled .. 1.50 Ela. 

Converter: Gonsett 4-lube supplied for 

ettner 10 or 0-Mcter band ... 39.95 Ea. 

—Crystals: IN27 Sylvania Diode.50 lia. 

•—Handy Talkie: Combletc with Batteries. _ _ 

3885 K.C. Frequency . .. 49.50 Ea. 

-Chassis: for Handy Talkie BC.01IP. . lO.UO Fji. 

— Insulator: 3* Feed TlimuKh .. l.OO Ea. 

Meter; Westlnirtnuse 2» D.C. MA..0.10.25* 

50-100.150-200-250.300*4U0.5UO .. 3.50 Ea. 

— Meier: Burlinsrtoii, 2* A.C, 0-150 

2* Round . 2.25 Ka, 

-Meter: Time Hour 110.Volt 60-Cvcle. . 3.50 Ea. 


MANY OTHER METERS UPON REQUEST 
Order Net Price 

—>Mike: Breast Mike. 1.95 FJi. 

-Mike; TI7B Carbon Hand Mike. 2.50 Ea. 

— 1’Iuk: 1‘L.55 Army Type PiuB (lOO.LoU 

“■S.25 Ea.) .................... .35 Ea. 

Receiver: Br.342 Frequency 2o0 to 500 

KC—1500 KC—20 MC aa la. 00.00 Ea. 

-Relay: D.P.D.T- O-Volt D.C. Coil. 

Leach 1 / 4 * Silver Conuct. 

-Shield: 0C4 Tul>e Shield. 

-TransHtrmer: 5.3 M.C. I.F. Iron Coro 

liitertia:;e .. 

I.F. Iron Core 


.75 Ea. 
.12 Ea. 


.49 Ea. 


Transformer: 5.3 M.C. 

Diode .49 Ea. 

Transformer: C.E. Modulation-200 

W atts for 811s to R13. 6.00 F.a. 

.29 Ea. 


1.20 Ea. 


-Transformer: 2.88 M.C. I.F. . 

—^Transformer: Filament. 6.3 Volt at 
t 3/5 Anips Small Round. 

— Transmitter and Receiver: BC-1335 

K.M. Ideal fni 10 Meter Mobile Onera. 
tlon 6 or 12—Volt Input 2ij^ W'alts 
output, nimerisions I2i/i,'» Lonir, 

13311" Deep, 61/i" High. Ready to jjo 
wlih Telephone Headset and (3) Crys¬ 
tals for 10-Meter Band. 53.00 Ea. 

-Trimmer; Air. 15 Mnifd.25 Ka. 

Trimmer; 3-30 .. ,15 Ea. 

— Wire; Bronze Stranded Wire (250 Ft, 

Rolls) Heavy ... 3.50 /Rl. 

Mail Orders Promptly Filled 
Amateurs to Serve You 

(20^ Must Accompany All C.O.D* Orders) 
Write Dept.RC 

W6SCQ—W6UXN—W6NAT^ 
W6VHZ—W6U1W 

WRITE FOR free BULLETIN 29 


/tadh Products Sales Company 


I3B WEST ISTH STREET 

iOS ANOtllS IS. CALirOAHIA PR»eeO 7471 


ANTENNA PRINCIPLES 

(Continued from jyage 24) 


ly thin wire hung at an infinite distance 
above earth would be exactly a half¬ 
wave long,) 

A single wire can also be used as a 
feeder. Such a line is attached at a 
point on the antenna where the imped¬ 
ance is about 500 ohms. This system is 
simpler but has the disadvantage of 
appreciable radiation because there are 
no longer two feeder fields which cancel, 

A more convenient feeder is the low- 
impedance non-resonant type which can 


Curve No. I 2 3 4 5 

type no.RG-B/U RG.I9/U 83 737 88 

INSULATION .... Solid Solid Air Air Air 

DIA. INCHES.405 1.120 .375 .875 2.125 

MAX, POWER. W. 2,000 2,000 250 2,000 10.000 


IMP. OHMS 


52 


52 70 


64 


69 


1000 



I, 10. lOO. 1000, lOK 
FREQUENCY IN MC 


Fig. 7—Characteristics of co-axial cables. 

connect directly to the antenna center 
(72 ohms) without fanning, but due to 
the lower impedance the conductors are 
more closely spaced and therefore have 
higher loss. Three types of the well- 
known twin-lead feeder are listed in 
Table 2. They are insulated by polyethy¬ 
lene between wires. Twisted pair con¬ 
ductors are also low-impedance but 
their loss (attenuation) is much higher. 
The lowest loss is provided by a coaxial 
cable, radiation being eliminated be¬ 
cause the outer cable shields the inner 
one. 

Co-axial cable is available in either 
solid or air dielectric. Two popular 
types are shown in Fig. 6. Polyethylene 
is generally used as the solid dielectric, 
since it is a very low-loss material and 
withstands all reasonable weather con¬ 
ditions. The illustrated RG-8/U coaxial 
is now extensively used in amateur in¬ 
stallations as well as FM and television 
receiving systems. It is effective well 
beyond 250 me, the attenuation of sig¬ 
nals being only .027 db per foot at 100 
me and .25 db per foot at 3000 me. It 
can withstand a voltage up to 4000. 

The air-dielectric co-ax is a lower loss 
type but is more expensive, and cannot 
be handled as conveniently, especially 
where it must be bent to follow struc¬ 
tures. In damp locations it is often re¬ 
quired that the cables be filled with dry 
nitrogen or air in order to repel mois¬ 
ture which, in high-power installations, 
may short-circuit the line. Fig. 7 com¬ 
pares important characteristics of the 
air and solid co-ax types. 
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Here Is a sot adahiahlo for all amalour, ex Pit I mental, 
marine, aircraft. poUco, ami niobilo uppllcutuxi't. A 
7-tube rrpfiuT roatinitu an UK stase. four liouble- 
luned *ljri Kt; inMj-it»re IF transformers, 2 audio stages, 
and a beat frequoiipy oseilluor lor r\V reorjulon. The 
transmitter emplo >-3 a oalibratiHl erystal oscillator, a 
buifer amplilior. and a Pair of UK-75 tubes in the 
Onii aiiihlifler stajte. The transmitter blales are sup¬ 
plied by a 500V l»;oMA dynaiiinti>r whieb l•l)4Tates frotn 
a 0 or 12 Volt automobile battery. The freqtiemy ratiKo 
Is 3760-5825 KC. Ciroult diaitranis are runiishocl These 
units are priced at $2l» 95. complete with set of 13 
tubes and crystal. The d)*nainoror wliicli must be used, 
if it is not desired to use lloV AC. is $15.00 addi¬ 
tional 



The above 14-tubc beautifully built Siitnal 
Corps Receiver is one of the most sensitive sets 
ever manufactured. It operates directly from 
llOV 60 Cycles. Has two tuned RF fitases, 
tuned converter and oscillator, five IF staerest 
using iron core IF’s, a diode detector, tuning 
eye, and a two-stage amplifier that will drive 
a speaker or Phones. Easily converted from 
its 155 to 212 Me. band^ to any desired fre- 
<iuency. This IS-tube receiver cost the govern¬ 
ment about $700, but is priced to sell now for 
only $39.95. 


CEMERAL ELECTRIC 
RM248 

General Electric RT-1248 15 tube trans¬ 
mitter-receiver with TERRIFIC POWER 
(20 Watts) on any 2 instantly selected, 
easily pre-ad justed frociuencies from 435 
to 500 Megacycle.?. Transmitter uses 5 
tubes including a Western Electric 316 A 
as final. Receiver uses 10 tubes including 
955’s as first detector and oscillator, and 
3—7H7’s as IF^s, with 4 slug-tuned 40 MC. 
IF transformers, plus a 7H7, 7E6’s, and 
7F7*s, In addition unit contains 8 relays 
designed to operate any sort of external 
equipment when actuated by a received 
signal from a similar set elsewhere. Orig¬ 
inally designed for 12 Volt operation, 
power supply is not included, as it is a 
cinch for any amateur to connect this unit 
for llOV AC’, using any supply capable of 
400V DC at 135 MA. The ideal unit for 
telephone use as in a taxicab, or for any 
kind of remote control applications as 
with drone airplanes. Instructions and 
diagrams supplied for running the 1248 
transmitter on either code or voice, and 
for using the receiver as either an AM or 
FM set. As an FM set, the receiver sec¬ 
tion of the 1248 is capable of better results 
than almost any of the commercial FM 
sets on the market, largely as a result of 
the super!) engineering and meticulous 
workmanship employed in constructing 
the converter, oscillator and IF sections. 
Supplied in original factory packing with 
15 tubes. Your cost |29.95—10% less if 
ordered in lots of 2 or more. 


BENDIX SCR-522—Very High Frequency Voice Transmitter-Receiver—100 to 
156 MC.—THIS JOB WAS GOOD ENOUGH FOR THE JOINT COMMAND 
TO MAKE IT STANDARD EQUIPMENT IN EVERYTHING THAT FLEW, 
EVEN THOUGH EACH SET COST THE GOVT. $2500.00.—Crystal Controlled 
and Amplitude Modulated—High Transmitter Output and 3 Microvolt Receiver 
Sensitivity gave good communication up to 180 miles at high altitudes. Receiver 
has 10 tubes and transmitter 7 tubes, including 2-832^s. Furnished complete with 
17 tubes and power supply for 12 or 24 volts, also remote control boxes, cable 
connectors and antenna. We include complete diagrams and instructions for the 
simple conversion of the 522 to full 110 Volt 60 Cycle operation. Your cost— 
$ i 5.00* 


BUFFALO RADIO SUPPLY • 219-221 GENESEE STREET • DEPT. C-12 • BUFFALO, 3, N. Y. 


OSCILLOSCOPE 
FOUNDATIOIV KIT | 

5 INCH 

Consisting of Case, Chassis, two shelves 
(right & left), tube shield and 
bracket, front 
panel, screen 
window 
frame, han- ' 
die, plastic [ 
window sock- I 
et, with 5CP1 ' 
Cathode Ray 
tiihe— I 

Special . 

18*5 


2x2 Tube ... $1.00 

Socket for 2x2 Tube .25 

H.V. Condenser .5 Mfd 2000 V 1.95 
KIT, without Cathode Ray tube 11.93 
5CPi Cathode Ray tube only 7.40 

Tube shield and bracket only 1.98 

Highbridge Radio-Television 
and Appliance Co. 

340 CANAL STREET NEW YORK 13, N. Y. 


The inaudible songs of small insects 
have considerable strength, according 
to Professor Pielemeier of the Pennsyl¬ 
vania State College. With a supersonic 
intensity meter he registered 70 decibels 
at one foot from a small meadow grass¬ 
hopper. Frequency was 40,000 cycles. 



iRabio |9earg jago 

Jfn ^ernscbach |)ubhca(toiut 


HUGO GERNSBACK 

Founder 


Modern Electrlee .1908 

Electrical Experimenter .1913 

Radio Newi . I9J9 

Science A Invention .1920 

Radio-Craft . 1929 

Short-wave Craft .1930 

Wirelesx AisoclAtion of America T.1908 


Some of the larger libraries In the country still have 
copies of MODERN ELECTRICS on flio for Interested 
readers. 

From the December, 1911, issue of 

Modern Electrics: 

The ‘"Comet” Portable Mast. 

The Fessenden Interference Prevent¬ 
er, by Eberhardt Rechtin, 

New System of Wireless Telephony, 
by Charles Froiier, 

Using Telephone Receivers Without 
Detectors. 

The Marconi Cavalry Pack Set. 

A Variable Mercury Condenser. 

An Improved Transmitter for Wire¬ 
less Telephony. 

An Inductance or Loading Coil, by 
/?. S, Crawford, 

A Simple Miniature Lamp Socket, by 
F. Blechinger, 

Data on the Magnetic Detector. 

The Law and Wireless Amateurs. 

Selenium and Its Extraordinary 
Characteristics, by Charles Proner, 

A New Marconi Record, 


War Surplus Bargains 

TRANSMITTING TUBES 

304TL .$7.00 826 .$3.50 

^ .832 .$4.00 

450 TH .$10.00 6C2I .$10.00 

807 .$1.00 VT-127 A .$2.25 

CATHODE RAY TUBES 

3API .$3.50 3GPI .$3.50 

5BPI .$4.95 5BP4 .$4.95 

i2DP7 . $12.00 

AND OTHERS 

TRANSFORMERS 

lliKl) Voltage, Kenyon, typo .S-13336. for Scope. 

6 ..'IV- 6 A :L5V-1.73.V r, 00 V.-.ni 5 A .$ 5.00 

FILAMENT: 115V. CO i-ye. dee. (3. 4) C. IV. at 1 
.\niD: 8.1 \V. Weco :ifKSXX.683609: P/O 

tl.SClllo .. 1,30 

f*LAMENT: Kenyon, typo s-13377. 115V. Prl 

ai Co Jimn. see . 6.00 

GENERAL PURPOSE: Power Transformer. 

Cen Trans. Corp.. type 6.128: Prl. 11 .jV 60 
rye. 3 sec. 300-0-300V; lOO.MA: 6.3V at 5 Amp. 

5V. ut 3 Amp . 3,00 

We Have Large Inventory of Power. Plate, Filament 
Audio and Others 

SEND FOR SPEClAi TRANSFORMER FLYER 

NAVAL AIRCRAFT RECEIVER, ARC5. SU- 
PERHET, TUBES—Include I 3-12SK7. 1-12K8. 

1- llWIt?, 1-12A«7 . 14.95 

NAVAL AIRCRAFT TRANSMITTER, ARCS. 

25 Watt CW: 15 Watts IPhone. Tubes included: 

2- 1625. 1-1629. 1-1626. 1-6200KC Crystal 

Ranee LKSS Dynamoior; Operates on 28V. 

i*owcr SuPhJy .. 17.95 

METERS: WESTON MODEL 506. 2 Inch. 0 

to l.'iO DC MA . 3.00 

RELAYS. IXBM-COIL 115V 60 Cva Will 

carry 2 Amp . 1.75 

SOCKETS. STEATITE, 4 Prong.Dozen 1.60 

SPECIAL GRAB BAG OFFER 

Ch-er $ 100 . (‘ost nf .Ml.seeilaneous Radio Parti, 
etc, Including Pilot Jtiilba. Condensers. 
Hosisiorii, .^iM’kcts. Insiilatnrs, Fuse Holders, 
Tcmiinal Slrlns. Transfurmep. Volume Con¬ 
trols. and Many Other Articles—A TtFAf. 
Y.VLUE 

FOR ONLY - $10.00 

Add Postage to Above Prices 

THE ABELL 

DISTRIBVTING COMPANY 

7 E; Biddle Street Baltimore 2 , Maryland 
SEND FOR OUR FLYER — 

NAME ITEMS INTERESTED IN 
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Automatic Combinations-NOW! 



The New Arnold Shure Auto¬ 
matic Wired Record Ployer 
Ready For Immediote Delivery! 


The SKure automatic rec¬ 
ord player connects easily 
to any radio. Its featKer- 
weight crystal pickup and 
quiet, smooth changer ac* 
tion assure high quality 
playing of ten 12" rec¬ 
ords or twelve 10" rec¬ 
ords. Every one of your 
customers can now own a 
fine automatic combina¬ 
tion at a remarkably low 
cost. 


Shore pisrers are shipped complete with PHONO AMPLIFIERS 

JLC. cord and shielded cable—onljr 2 wires . 

Is connect and U's ready to play. . 


Your price only $21,92 

F.O.B. CHICAGO. ILLINOIS 


PM SPEAKERS 


r AlntcQ (5) PM Speaker.11.39 es. 

Sr Alnico (5) PM Speaker. L49 ea. 

^ AIntce (5) PM Speaker. LB9 aa. 


OPA ReUil Price $31.30 Zone 1 
OPA Retail Price 33.B7 Zone 2 

Onlert are now being accepted for immediate 
delivery—no waiting. Terms; 2% check with 
erder. Or 25% deposit, balance express C.O.D. 


TUBULAR ELECTROLYTICS 


lOO-MFD- 25 V.S .22 ea. 

lO-MFD- 50 V.22 ea. 

20.MFD-I50 V.22 ml 

30‘MFD-IS0 V.29.ea. 

40-MFD-I50 V.39 ea. 

50-MFD.I50 V.45 ea. 

8-MFD.I50 V.25 ea. 


IO-MFD-450 V.$ .29 ea. 

I6-MFD-4S0 V.39 ea. 

I0.I0-MFD.450 V... .59 ea. 

20-20-MFD-150 V... .29 ea. 

30-20-MFD-ISO V... .39 ea. 

40-30-MFD-I50 V... .45 ea. 

50-30-MFO-ISO V... .59 < 


HOLLANDER RADIO SUPPLY CO. 

549 West Randolph Street Chicago 6, Illinois 


A KIT FOR A Battery CharBer or Auto Ra¬ 
dio Checker or As a Supply for Dynamotor 
in Surplus Equipment. Consists of 

115 Volt PrlmA^—6 or 12 Volt Secondary at 5 
Amp Xformer 

Selenium Stack—6 Volt (3 4 Amp. or 12 Volt at 
3 Amp. 

Smoothing Capacitor 1000 Mfd. 

Chassis Black Crackle 

Binding Posts. Instructions Furnished. 

COMPLETE AND GUARANTEED— $10.00 

SPECIAL AMPLIFIER. No data supplied for 
this unit. 

Consists of 4 Transformers. Relay. Pot. Con¬ 
densers. Resistors. Sockets, housed- In a Black 
Crackle Finish Cabinet T’xO^xe*. Brand New. 

COMPLETE WITH 2 TUBES $3.00 

Brand New RCA Boxed Jan Accepted Vacuum 
Tubes 

6H6^5c; 954. 956. SVG—65e ea.; GAC7—90e; 
2X2/879—1.00; VR150—85e 

CATHODE RAY TUBE— 

5BPI and Socket.7.75 

3BPI and Socket .G.00 

THESE TUiES PACKED IN ORIOINAL 

navy cartons And stamped. 

Greenwich Sales Co. 

59 Cortlandt Street New Yerk 7. N. Y. 


SURPLUS SPECIALS 


2 hy 1.15 Amp. Chokes.$3.50 

.35 mfd. 5000 v. G.E. condensers.$1.50 

.003 mfd. 7000 v. Sa^amo. 15 amPs @ 

1000 kcs.$2.25 

Hytron 2C2GA Tubes .50c 

RCA 1619 Tubes .55c 


TIRET ELECTRIC CO. 

V-4G Vernon Boulevard. Long Island City I. N. Y. 




_ the 

^ HOUSE OF A . 

Million Radio Parts 


Service Men . . . . 
Sound Men .... 
Amateurs .... 


Write for the latest Lifetime BARGAIN 
BULLETIN just off the press. Thousands 
of money-savers in parts, supplies, equip¬ 
ment. 



-IRON CORE TUNERS- 

For BroadcBst Band Superhets 

Replaces 2-G:anG: condenser and oscillator. 
One compact tracked unit. Includes hookup 
diaBrams and instructions. 

ONLY $4 POSTPAID 

Send for FREE prico list of standard radio colls. 

MAGNA-METAL PRODUCTS CO. 

Grand Central Terminal Bldg.. New York 17. N. Y. 


Increase in receiver license fees for 
Canadian listeners was advocated at 
hearings of the Parliamentary Radio 
Committee at Ottawa, Canada, early in 
the fall. 

The present annual fee is $2.50. The 


proposal is that that charge should be 
increased to $3.00 to permit the govern¬ 
ment-controlled Canadian Broadcasting 
Co. to carry on sustaining educational 
programs without the necessity of com¬ 
mercialization* 
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THE CINEMATIC 
ANALYZER 

(Continued from page 19) 


fact, in the aymlyzer itself^ in the fre¬ 
quency-modulated 877-kc generator. An 
output jack, I.F. (Fig. 2) is provided to 
take off a signal from it. It is connected 
to the antenna post of the receiver un¬ 
der study, which is then tuned to 877 kc. 
For the rest, the signal is tapped out 
at the detector or some point after it, 
and applied to the vertical deflection 
plates of the cathode-ray tube (A.F., 
Fig. 2). Under these conditions the re¬ 
ceiver's i.f. resonance curve may be 
seen traced out on the screen, thus per¬ 
mitting correction of any imperfections. 

GAIN MEASUREMENTS 

A calibrated potentiometer permits 
regulation of the analyzer gain. By ap¬ 
plying to the deflection plates the signal 
at the input of an r.f. or i.f. stage, then 
at the output of the same stage, and 
bringing the height of the image to 
the same level in the two cases, the 
stage gain may be determined by com¬ 
paring the corresponding indications of 
the potentiometer. 

STUDY OF AUDIO STAGES 

A modulated r.f. signal is fed into 
the receiver. The a.f. post of the 
analyzer is connected to the successive 
stages from the detector to the loud¬ 
speaker, and the modulated signal 
viewed on the screen. In this manner 
any defect—including non-linear fre¬ 
quency distortion—in the audio-fre¬ 
quency stages may be localized. 

This brief description falls far short 
of exhausting the various applications 
of the cinematic analyzer, which can 
well be called a universal instrument 
for receiver trouble-shooting, diagnosis 
and alignment or adjustment. 

A second article, in an early issue, 
will show how the technician can con¬ 
struct his own cinematic analyzer, a 
priceless instrument. 


FM Broadcasting can cover nearly 
ninety percent of the country's popula¬ 
tion, said Frank Stanton, president of 
Columbia Broadcasting System, recent¬ 
ly. Arguing against any fundamental 
revision of AM frequencies, he stated 
that we are now “on the verge of a new 
and superior service, and now is not the 
time to look backward into AM and 
patch together temporary remedies." 

Plans and charts presented by the 
CBS president indicated that nearly 90 
percent of the population and about 
half the land area of the United States 
could be covered by a proposed 200-sta¬ 
tion FM nettt^ork, with outlets placed 
to serve largest centers of population. 

Night-time sky-wave service could be 
provided for the population not pro¬ 
vided for in the FM network by sup¬ 
plementary AM stations. Dr. Stanton 
said, adding that the quality of sky- 
wave service thus made available would 
be substantially better than now pro¬ 
vided by AM stations. 
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TRANSCEIVER TBY NAVY 
38 to 80 mc’s PORTABLE 
Comploto alt tulws & NEW 
Navy vibrator i»ark & n«»n 
Bpll Willard 4nnmi>IIU./4.2v. 
R(urai;c l>attcry chan:pai>l«* 
from <>V S‘Bat. Voiro &» 
CW, »K-lf rt>iitairlO<l xtal 
Mwt callltratcil pia. ContiaU- 
OUN 28lotiUnir’s, adajitablo 
tl2mc'8. Complete hicl adj. 

Ajit. phi 11 ICS, mike, 
shouldct- rarrylni; c a fi e. 
mbes 2r30. SrO.'iHA. 
ftrjO. 3::IE7G. CK 100.1 i-x. 
eel lent for marine, jiolio', 
foreairy, utility, Droadraxt 
& Amateur use. Complete 
with nianuals. ‘-TAU” M*!:* 
CIAL 2 for 572 

New TBY Vibrator pock * 
S’Uattery.59.95 


XU-J ^ 6 I0VCT Or l3G0/iri5OV no 

CT 3oiJina. llml'ctly cased S t.OSfrf), 2 for. 

Condsr oil A’XN I.-.IO o.'.mfd /1 50OWVDC: 2 for 
Condsr oil CO TLA OOOXYVOC: 2 for. . . . 

Molded .OImfil litinWVDc 100 for «7.10: iOOO 
Comisr WE oti Mii, f,j 400WVDC: 2 fur. 

g ondsr O. Imfd ihiiiWX'llC liiiihiu»; for. 

ondsr lOniffl niioWVDC <2 2..'imfdASmfd) 2 for 

CondRt- 20mfd nOO\V\Dt' (1-2 4-r..8mfdl. 

Condor <;i-: rtmfil B’lnVAC/100(i\VVI>C: 2 fur.. 
Condsr 2nifd '2<niOWVr)C WACO: 2 for 

Condsr Snif.l 20«tliWVDC: 2 for . 

Condsr lOnifd Oi.oVAC 2(H)0W\T>C OE IS22; 
Cond.sr I5nifd r,fi()V\r 2ot)0WVDC Gi; LSJ9). . 
Condsr 2mrd/12500WVDC WstUiisc «S2IO). 
Condsr imfii 2.'i; iMi\v\'l>C Wsttrhso iS30r»). . . 
Condsr OmM I .SOdWX'nc otl insUors: 2 for. . . . 
Condsr 2.'*nimfd/ll)OOOVAC wki; new: 3 fur. , . . 
CF oil O.lmfd 1 .KiDWXTx: .05; O.lmfd 30i)0 
GE O. Imf.l V-IOoW-VIXJ $4.50; 0.2.1ihfd. 3000 
.OImM 150OW\'Or M Tubular oil; lO for. . . . 

.02mfd .flOotV'A'DC M Tut.ulai- oil; JO for. 

Condsr mica Olmbl/2rii>OV Test (S3.40> 2 for 
Condsr mlc.a .OOlmfd or .002mrd/8onoV (S32). 
Condsr mica .iM5mfii. HOOOWVDC t$l2) 

2 for . 

Condsr -Imfd OOOWVnC—CD—TI.A . . 

Condsr SOOmfd/20d\V\'tX: A'VX U02 ise.lO). . 
Ct-cop.ox Reet. FW .inv. ..lamp. 2.5-tiOev output 
Wstchse.Reclox FXV 1 2V, 1,2 3ami>/‘23*OOey . . 
Cased line to Wid transformer S.C. specs .... 


7.00 
1.J5 
.79 
30.00 
2 35 
1.00 
2.50 
2.50 

2.50 

4.25 
5.00 
2.70 
3.90 

35.00 

75.00 

4.00 

.75 

1.25 
3.95 

1.50 
1.10 
1.00 
3.90 

1.49 

1.35 

.99 

3.95 

3.40 

1.30 


NEW NAVY 
DYNAMOTORS 

F:IC0R DC Gtw Over¬ 
seas packed. AN inap. 
Hi-ofT. Coni, frilly In¬ 
put 12V 8A or 2IV/4A. 
output SOOV/SOma. In¬ 
put Same, output 275V/ 
llOma & I2V/3A. 
RITHEK UNIT $1.95 or holli units (2) & filter, 
$3.49. Wet. 9 bs; T .V," L X 2%" H .\ 4*4'^ W, 
Adaptable to 6V operation. 



TAB 

ThaVs a Buy 


n 


WE 200 mteroamps 3V%* ltd l>kl c.tsc. 4.J 

■Sliiipiion one ina 31/2" ILI hkl case . 3.< 

\V.>.tirhse AN Landing Ird Dual JOO micro- 

amnieter . 4.50 

Westun-GE-IO CDn 500 OOO tfhtti line. 3.95 

Wvsfoa 470 S<| 3" UCas 15VAC Gt'd (SIO).. 4.25 

Wesiun 500 itcl ::Vt" ll'Case 250 ma tS8.50J. . 3.00 

GE-KF niicroiunnieler lOu microamits 3i a* 

U’Case . 8.98 

Miiket .Ampiienol .SMTN Octal HE. 25 for I SO 

.s<H‘ket llainmarlund Acorn LIIS bOO: 4 for. .. . 1.00 

l‘*i,u-tied cli.assU. 'j si/.es *-TAIl" liiinfain. 2 for 1.00 

Htiss A Lillie fuses .3AG 2.50 nia. •*» for . 1.00 

t.lt Variae lOOQ 2K\V I N. "it'd . 25.00 

v\i: 2.H| Watt Trutnnet &. 9 Drivers. l25.0O 

XXL Dytiande niicrotih.ihe D-173:140.4. 9.95 

Saliiiii.'il XI’-.5 f.-ramic 5l* soeKel. 4 for . 1.00 

National mixtHl GAP crips as" & V*" No. 8- 

No. 24: 5 for . . 1.00 

lle;ny fhiiy ext SJ ctird M*t M & F Plutrs 10 ft. l.OO 

irvsislor Kit lOOII r v_K’ I XV; 30 lo 2 meC . 2.50 

Conclsr kit tfiy siIveniilfa: .50 for. 3.00 

Contrui Kit Type Ali-J: 50 to t mCC; 10 for. . 2.50 



OHMS 
1000 
10000 
100 M 
1 Meg: 
10 Mcr 


ELECTRONIC VOLT-OHMMETER 11 meg 
SENS NEW S.C. 1-107-F TRECISION 
I'NIT "TAB'* apecinl $2t.00 additional 
V.T.V.M. Loctal tube 1LE3 Sr SigC $1.15. 


GE tinnsfonnors 1 1 .IVOOcvpri IllCh V tnsi 
6-SV-4V/10.\: 0.5V .5X^ 3A: SV.'SA. . 

..n»XCT.220ma $3-25: 80i)VCT2 70ma . 

l3.i0VCT/l7Oma $4.95: 0.3X'8A . 

lOlly I00ni3200nbin 05r: IUIIv2r>OmnlOOohm . 
Thurd ili.F! iTeLO oulPt 3800l>tl. Tapped See . 

Kenyon 5V/60amP . 

Collms Choke cased 01 ly /1.2umi»/I 25<iOwkjr . . 
Thermador .S.C. Rate«i .3ROOVCT/OKXV 2.Tamps 
rrlmnry 2i)0.2 10.220.2;i0.2 lO 5il-«OcV rase<l 
Collins Tr.nnkformer MfKe<l CUT. PRI I 1 5 lO-OOCV 
Sec 1 lOOX'CT 2t2TnaA2-10IIV tODohm 250 

ma Chokes . 

Same combination Pri Initui I 1.5V^fc230V.50 OOrv 
ftayttiCMfi eased HSOVCT ! 1 Oni.T. r.bOxCr 2lma. 
5X /:iA. 5X’^3A. 0.3V l.X. 6.;ix .3A. liv 

Ins f.$28) . 

Two for $4.50: Five fur 810: 2.'; for. 

Siime with 2-1 OHv 'liOni.i . .•*rU CiiokCs. 

Oiokes IlmtcllysealrKl lOHX’ I lOm.*! ft8c 2 for 
Chokes Ilmiell.VNcaled lOltS' toimia/8.5uhms . 
Chokes Ci^iOd CE Dual l5Hv S.'.ma. 


3.95 

3.95 
1.65 
1.65 
3.00 

7.95 
16.00 

4S.OO 


3.50 
45.00 

3.95 

1.75 

4.50 
1.65 


<^TAB”. Dept. RC12, 6A Church St, N.Y. 6, N.Y., U.S.A. 


RCA 808 JAN-CRC New Gt'd. Fit 
7.5V,4amp, plate 1500V '200 Watts 
Rated UO watts output each '*UHF” 
(List $7.75) •TAB” price $2.75@, 
2 for $5.00. 


7FA \Vst 807 lAN t.$2.75) 

$I.35tS>. 2 for.$ 2.50 

82bB/3E29 JaN Boxed Ct’d 

A socket . 4.50 

GEARay 955JAN ($2.85) 

. 2 for . . . 1.25 

RCA05O J\N ILP.$5) &. 

socket. 125 

805/905 JVN A socket $6; 

Two for . 11.00 

GE.H45 new Kfd & socket, ST.SOtii, 2 
for.. . 14.00 



„jr. iivrv. 

RCA OaC? JAN boxed nev 


'VE 307A RP Pentode <LP$I3I. 

Pentode <LPS24) . 

xx/p 3C8As tube UUlIP SOxXaii WOOmr's new. . 
WK 703A lube UlTHF 20 XVatl lOOOinC’s new. . 
X\B 7 17A Door Knob. tui>e new <.S7.50>. . 

1*57 or 058A Acorn tube JAN & socket. 

2r2G Jan new UUlir iLP-SS) l>oxe.l. 

R.\2I5 Haytiieon new PXX'^ 5O0V'l5»mp (LP$24) 
GE 1G4ITIK60 new FW ll.V. Hert. t$2.75>.. 
GE HOUA 4; Jolinsoii 22 4 socket: 2 for. . . 

872A J.AN & socket; 2 for . 

1025 J.AN new ]*eam (S'807) THctW: 2 for. . . 
RCA-XTIISO JAN now <LP$2.8o) .75en : 2 for 

ItCA 30 JAN <LP$1.20) : 2 for. 

RCA IFTG JAN iLr$2,80) .$1.50-; 2 for . . . 

RCA 6J4 JA.N UUIIF (LI’SS.lO) . 

5G.5;6U5 Ray tubes (LP$1..55): 2 for. . . 

3A4 Tungosol JAN new iLP«2». 

GAGS JAN now (U*S2.80). 75r(a : 2 for. 

GAK5 JAN now boxed '$4). $1 25 ^t ; 2 for. . 

GR Vacuum Condsr OOmmf'L IGttOOV. 

5CPI JAN A sorket $7.50: GBP 1 JAN A sorkct 

SBPl or 0BP.1 Now Gfd fAN !>uxerl. 

GSN7 J.XN new ($1,551. ROw. 2 for. 

«.L". J.XN new r>oxed ($t.lO> S.lctP*. 2 for. . . . 
900G JAN new linxeil <81.25) 7Mrrii>. 2 for. . 
00t)2 J.VN new boxed ($2.00) 99c ri). 2 for. . . 


5.95 

6.95 

7.95 

5.95 
1.99 
1.25 

1.95 

7.95 

1.95 

2.90 
5.75 

1.50 
1.30 
1.20 

3.50 

3.49 
1.00 

.65 

1.30 

3.00 

3.95 

3.95 

9.95 

1.49 
.98 

1.39 

1.90 



Raytheon 8 8 6 A 
filaiiu'iil transform¬ 
er 115V 60Cy PKI. 
2.5 VCT 11 \ sec 
anil Txvo Nexv Gi: 
8 (i 6 A tubes ..$5.90 
with Mlllcn caps & 
224 sockets .. 7.00 
Raytheon Trans- .. 
fiirnier only ..3.25 
( IKiiblnation 872.\ 
RccUners. Trans¬ 
former & Sockets 
new .$ 12.00 


52 Min. order FOB N.Y.C. Add Postage all orders and 
250/0 oeposlt. WHitchall 3-355 7. send (or catalog 300. 
Speci«itiSts in International Export, School, College & 
Industrial trade. Buy thru "TAB*' and save. 


18 YEARS IN RADIC 



GET THIS 
CATALOG 
By This Old Firm 


BURSTEIN^APPLEBEE CO., 

1012 McGee, Konsos City 6, Mo 
Send me FREE cotalog advertised In 
Radio Craft 


lotest developments In 
radio ond electronic 
ports ond devices, new¬ 
est ham gear, godgets 
for experirnenters, bor- 
^oins in war surplus 
items. 


FREE 

TO YOU 


Moil the coupon be¬ 
low ond get thli 
* new catalog FREE* 



VOUR ELECTRIC DRILL 


Has 100 Other Uses 


when used with KOax attachments 
METAL sawing . . . SMEAKINfi 
RIVETING ATTACHMENTS 
OcPt. R. Write for illustrated circul.v 

K-JAX, 2600 Canton St., Dallas, Texas 


SUPERSONIC APPLICATIONS 

(Contmued from page 17) 


A diagram for such a system is shown 
in Fig. 4, A super-sonic signal is passed 
through the nictal being tested. As it 
travels to the opposite side, any flaws, 
such as a crack or an air pocket, shows 
up on the cathode ray oscilloscope as a 
mark between the two shown in the il¬ 
lustration ; those two marks represent¬ 
ing the two edges of the object under 
test. It is possible with this scheme to 
not only discover the flaw, but to lo¬ 
cate it by calibrating the screen of the 
oscilloscope in inches. A somewhat sim¬ 
ilar idea is a supersonic thickness gage, 
which measures the thickness of sheet 
metal from one side, the sound being 
echoed back from the opposite boundary. 
Super-sonic signals are now being 
used in projection television equip¬ 
ment, in the agitation and mixing of 
liquid solutions, and also in locating oil 
deposits. Research will no doubt find 
more ways in which the phenomena of 
supersonics can serve man. 

* H. Pender, Kleetriral Engineera Handbook, 
Vol II. p. 9-02, John Wiley and Sons, 1936. 
Nexv York. 

“ 11. Pender, Eleetricnl Engin^'^era Handbook, 
Vol n, p. 9-02, John Wiley and Sons, 1936. 
New York. 

^ J. F, Rider. Oacillators at Work, p. 65, J. F. 
Rider. 1940. New York. , 

^ E. HaUSMaN, Physics, p. 520, D. Van Nos- 
tran*l. 1939. New York. 

'• H. J. RbiCI!, Theory and AppHcattoti of 
Electron Tubes, p. 488. MeGraw-Ilill- Uook Com¬ 
pany, 1989. New York. 

° h. N. Andrews, '^5Mperso«ic I^.speeiion Meth¬ 
ods,** Electronics. May, 1944, p. 122. Nexx^ York. 


TRY TO MATCH 
THESE VALUES! 

IMMEDIATE DELIVERY 

SPEAKERS: 

5'' P.M., ALNICO 5 Magnet Ea, $1.39 
6" P,M., ALNICO 5 Magnet Ea. 1.98 

VOLUME CONTROL with SWITCH, 
500,000 Ohms, Long Shaft Ea. .69 

WIRE; Approx. 400 ft. in 2 to 4 ft. lengths 
assorted colors and gauges, solid Ac 
stranded in packages Per Phg. .99 

COILS: 456 KC, I F. Ea. .45 

Kit of 20 wirewound resistors< 5, 10, 20 
& 25 Watts . Per Kit 1.98 

7-8 tube power transformer, 

6,3V. windint? 70 Ma,.Ea, 2.9$ 

Headphones, Official Signal Corps. 200 

Ohm.9 .. ..Ea. 1.91 

Kit of 100 insulated Resistors, assorted 
V4. 1 & 2 Watts, all in popular 

values . ..Per Kit 1.95 

50L6 output Transformer . . . .Ea, .59 

Kit of 10 assorted Volume & Tone 

Controls, no sw itches (all with shafts) 

Per Kit 1,98 

Write for catalog. Hundreds of 
usable parts — lowest Prices 
Immediate delivery anywhere. 

20 % Deposit with Order—Balance C.O.D. 

ELECTRONIC PARTS, Inc., Dept. C 

622 W. Randolph St. Chica£o 6, Ill. 
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MOBE aHASM BUYS 
National Radio Distributors 


COMMUNICATIONS 


IMMEDIATE DELIVERY 

In Plenty of Time for Christmas Trade 

The Famous National Radio Kits 


ALL PARTS MOUNTED, 
Ready for «a»y wiring. 

5 tube A.C./n.C. .Superhet. 
Includes a beautiful Ulastlc 
cabinet, built-in loop antenna 

6 new Alniro speakiT. I'ses 

UHM. 12SK7, 12Sg7. .'Ul.6. 
& SSZT) tubes. Price (complete 
with cabinet) .$11.95 

Kit t)f 5 luatehed tubes for abwe .. ^-75 

S'tube A.C..D.C. Superhet, 2 band. PVeQuencj’ range 
550-160U kc. and 5.5 to 18 megacycles. Prlc© coin- 

• plete with cabinet . 

Kit of 5 matched tubes . 



THE WORLD'S SMALLEST 
RECORD PLAYER 

Actual Size tZVz" x IIT x S'/a" 


♦ Featherweight Crystal Pick-up 

• Absolutely New & Different 

• Fnatures New KTH Miracle Rectifier 

* New Alnlco 5" P.M. Speaker 

• Plays HP and 12* Records 

* Output 1% Watt-Beam Power . 

* Leatherette co\cretl Pastel shades of Green. Blue & Red 

incl. Fed. Tax 

List $29.65 (subject to O.P.A. approval) Dealer's Net 
$19.95 (Packed 3 to master carton) 


COMBINATION PORTABLE RADIO | 
& RECORD PLAYERS I 

MODEL N.R. 14 | 

* Beautiful leatherette Covered Carrying Case 

* Built-In Powerful 5 Tube Superheterodyne Radio 

* Neat, (’onipact. Light-weight, Fool-proof 

List (Incl. Fed. Tax) .$59.90 , 

NET 1-5 $37.50, 6 or more .$36.65 



RECORD PLAYERS 

Easily attached to any radio, 
MODEL R.P. 340 

* Self-Starting Heavy duty 
Phono-Motor with 9' Turn- 
Table. 

* Light-weight Crystal Pick¬ 
up Arm 

* Iligh Polish Walnut Veneer 
Cabinet 

NET 1*5 $10,95, 

6 or more $10.50 


FLUORESCENT 
DESK LAr.-PS 

(15 watt A.C. only) 
MODEL FI34 

Brown Baked Crackle Finish 
F.L. Approved Ac Cuarariteed 
Toggle S^wltch (In -Off 
Packed In Individual Car¬ 
tons. 6 to Master Carton. 
Tax) $8.98 (less bulb) 
.$5,50 


PHONO MOTORS 

MODEL M4I8 

• Heavy Duty, Self-.starting. Rim Drive 

• Unconditionally Factory Ouaranteed 

NET PRICE $4,25 each 
Master Carton of 20. 


$3,95 each 


I 

I 


I 


Terms; At least tO<M> with order. Balance C.O-D. For 
Prompt Delivery, Place Your Order NOW! and avoid die- 
appointment. • 


WrifB NOW fpr Nbw fr— Catalog 


Natiop^ Badio Distrilnitfiis 

1028R£.lG3SL,NewYork5g,il.Y. 


mclcn Duio 



RANGES: 

0-15 Ma. D.C. 
0-100 Ma. D.C. 
0-300 Ma. D.C. 
0-5 Amp. R.F. 
0-9 Amp. R.F. 


Your 
. Choice 


JJJS 


A really swell buy in Wesfinghouse 
flange type meters, brand new, black face, 
white letters. Reg. net from $7.00—$14.00. 
Ask for surplus list No. RC-I. 


ALFRED C DENSON 

38 Park Place Rockville. Conn. 


LIKES SOME NON-SERVICING MATERIAL 


Dear Editor: 

In reply to John Zandler's plea for 
more service material in the magazine, 
I should like to suggest that the title of 
this publication is Radio-Craft, not 
‘‘The Handy Serviceman's Guide" or 
‘‘Seven Steps to Simple Service." The 
title itself designates that the publica¬ 
tion deals with all phases in the “Craft" 
of radio, not just servicing. 

Thus far, you have run some very 
informative articles about servicing, but 
no doubt space is limited, and other 


things must be included. 

Radio-Craft has been doing a won¬ 
derful job during the war with paper 
shortage to combat, and its informative 
articles of current nature are more than 
timely. 

To me, it seems that Mr. Zandler's in¬ 
dignant objections are for the most part 
unfounded. You have been doing a won¬ 
derful job, so keep up the good work! 

Ben Shaver, Jr., 
Durant, Oklahoma 


TWO OPINIONS CONCERNING ONE EDITOR 


Dear Editor: 

I have been a somewhat inconsistent 
Gernsback fan for over twenty years. I 
used to think he was “cracked," but have 
certainly changed my opinion of him in re¬ 
cent years. Most of his flights of fancy 
have become common-place practice, espe¬ 
cially since the discovery of the atomic 
bomb, radar, radio-controlled television 
planes and other recent inventions pre¬ 
dicted by liim many years ago. 

I am a firm believer now. More power to 
him! 

Don Tiffany, 
yallejo, Calif. 


Dear Editor: 

The sensational covers and articles by 
Hugo Gernsback do not appeal to me now 
any more than they did when he was pub 
lishing Modern Electrics. At that time 
(1908) I first went on the air with a two- 
way amateur station, which I have oper¬ 
ated continuously since then—only inter¬ 
rupted for a short time by the first smd 
second world wars. I am the original 
licensee of Amateur Radio Station W2EY. 

I have a suggestion to make. If you wish 
to interest radio amateurs, print articles on 
reactivating amateur stations. 

Fred J. McKinney, 
Bloomfield, N. J. 


MORE IMPROVEMENTS FOR SONICATOR? 

Dear Editor: compensator circuit (electrical or 


The Sonicator is one of the most in¬ 
teresting articles I've seen for several 
months in any semi-technical radio mag¬ 
azine. Mr. Gould probably got the idea 
from Navy depth sounders, but he has 
a very ingenious and simplified version. 
He undoubtedly could get extremely ac¬ 
curate results by using a simple auto¬ 
matic temperature and atmospheric 


BROAD-BAND ANTENNA 

Dear Editor: 

So much interest was evidenced by 
readers of Radio-Craft in the July issue 
article covering new types of rotary 
beam antennas on page 681, that some 
of the questions submitted are answered 
below. Lengthy explanation is prijcluded 
by lack of space. 

The rotary beam antenna shown 
in Fig. 1 on page G81 cannot be 
fed directly by 72-ohm line, but if a 
quantity of this line is available it may 
be pressed into service by placing a 
quarter-wavelength of 60-ohni trans¬ 
mission line between the antenna and 
available 72-ohm cable. This provides 
a geometric-mean transformer between 
the antenna and available cable, and 
hence a satisfactory match. 

When using the stacked array of one 
three-element antenna over the other, 


mechanical) which would make up for 
the difference in the speed of sound 
with changes in temperature, humidity 
and pressure. I dare say that he could 
easily get the accuracy to within a few 
inches, instead of five feet. Give us more 
on radar and micro-wave technique. 

Paul E. Brassard, 

Briinstvick, Maine 


INQUIRIES ANSWERED 

a half-wave spacing between upper and 
lower tiers gives the greatest low-angle 
gain (page 732, Fig. 2-a). Reducing this 
spacing to % wavelength reduces gain 
by approximately 2 db at the horizon, 
and is not advisable except for medium 
frequency use, or perhaps on 14 me 
where high poles ai*e difficult to ob¬ 
tain. When a 50-foot telephone pole, 
sunk G feet in the ground, is used to sup¬ 
port stacked arrays for 14 me, the bot¬ 
tom antenna falls only 12 feet from the 
ground. This is undesirable due to in¬ 
creased ground losses and increased ver¬ 
tical angle of fire, but none the less the 
use of the Uvo arrays is far and away 
superior to a single antenna for 10,000- 
mile communication. Better method is 
to affix a 20-foot topmast (a 4x4) to 
the 50-foot phone pole, using through- 
bolts—standard pole line equipment. 


66 


RADIO-CRAFT for DECEMBER, 1946 






























This raises the lower array to a half¬ 
wavelength above ground and greatly 
increases antenna effectiveness, particu¬ 
larly for overseas circuits. This writer 
used two such poles, with topmasts, for 
a 16-element stacked array on 14'mc 
phone, prior to the war. Its perform¬ 
ance, due largely to stacked tiers, very 
closely approached the performance of a 
two-aere rhombic antenna for New 
York-tO“London radiotelephone. Top¬ 
masts, then, are the answer to height 
problems for the 14-mc work. They are 
relatively inexpensive, far less so than 
additional phone-pole height. 

The rotary three-element antennas 
described on pages 681 and 732 should 
use at least ^/^-inch tubing. The use of 
adequately supported wire changes the 
antenna characteristics considerably 
and calls for re-matching of the antenna 
and transmission line. 

All credit for the original research on 
the broad-band three-element close¬ 
spaced antenna goes to Mr. A. Kampin- 
sky who first visualized its possibilities, 
and brought it to its present state of 
perfection. 

H. B. Churchill 
Bradley Beach^ JV. J, 

TOO DARNED TECHNICAL 

Dear Editor: 

Regarding the letter "More Simple 
Servicing” by William J. Morgan, which 
appeared on page 605 of the June issue, 
it expresses my sentiments exactly. 

YOU ARE GETTING TOO DARNED 
TECHNICAL. 

Let’s get down to earth, so us common 
folks can understand you. 

C- L. Robeson, 
Tampa, Florida 

OPPOKTOMny M-UTS 

Advertisenttfnti in this tectlw cost 20 cents a word 
for each insertion. Name, address and initials niii^t 
be included at the above rate. Cash ihoutd accom¬ 
pany all classified advertisements unless Placed by 
an accredited advertising agency. No advertisement 
for less than ten words accepted. Ten percent dis¬ 
count six Issues, twenty percent for twelve issuer. 
Objection able or misleading advertisements not ac* 
cePted. Advertisements fur January. m47. issue must 
reach us not later than Nmetnber 21. 

Radio-Craft • 25 W. B'way • New York 7, N. Y- 


ItlTILD YOi;n OWN RADIO 5 TITRE SUPER RET KIT 
complete with tnbes and walnut cabinet using r)0 IJ>* 
3jZ 5-12SA7-12SK7-12SQ7. Easy to wire. Vour cost Si0.95. 
MrUee Radio (’o.. 1330 Broadway. Denver. Colo._ 

MAGAZINES (BAtTC DATED)—FOUEIQN. DOMESTIC, 
arts. Rooks, booklets, subscriptions, pin-ups, etc. Cata¬ 
log 10c (refunded). Cicerone's. 863 First Ave.. New 

York 17. N. Y _ 

AMATfiUR RADIO DICENSE.S. COMPL^TTE CODE 
and theory preparation for passing amateur radio ex¬ 
aminations. llonie study and resident courses. American 
Badio Institute. lOI West 63rd Street. New York City. 

see our ad on pago 72^_ 

CXUUIESPONDENCE COURSES AND SEI.J’-lNSTRUC- 
tion books, slightly used. Sold. Rented. Exchanged. AU 
lubjecta. .Satisfaction guaranteed. Cash paid for used 
eourset. Complete information and 92-page Illustrated bar¬ 
gain catalog Free. Write—NBI^SON COMPANY. Deot. 

2-S9 . Chic ago 4. _ 

REPUTARLR AND LONG ESTAB!.!.SITED I.MPORTFJl 
and wboh'saicr of radio components in Holland wishes to 
conuct first class United States manuracturers of all 
kinds of radio components. Tubular, mica, variable and 
electrolytic condensers. loudspeakers, resistances, volume 
controls, switches, colls, paddert. trimmers, measuring In- 

Mr nni*|nts^_efr;_RoxD_^_ 

WE REl’AlR ALL TYPES OF ELEfTTllCAL iNSTRlH 
itients, tube checkers and analyzers. IlazcRon Instrument 
Td (Electric Meter laboratory). 140 Liberty Street. New 
York, N. Y. Telephone—BArclay 7-4239. 


WIRELESS PHONO OSCILLATOR^ 

NO LICENSE REQUIRED 
Transmits recordings from phono pickup or voice 
from mike to radio without use of wires up to 500 ft. 
Neatly designed. 

Complete kit. less tubes .$3.49 

Above kit assemhled and tested . 4.49 

Tubes for above kit (12SA7. 35Z5> .2.49 

IMMEDIATE DELIVERY 

CONSTANT ELECTRIC. Depf. C 

112 CornelU Street Brooklyn 2|. N. Y. 



py A C. SffAittf. 


A revduPiodAiY h ^Itrorly'' 

ig 4^ «iln^lilCincv end -Df«H]dn >3 m kIi 
pprCpfmanci. Now crrcuiti, nov ni4tki-«lk ovd 

ar4 ^^tindly CBifnbin»4> n on* ^ir^tifipn 
itii rn^il- nrlufying myKcl tfuj 

world hai ivnr Lruyn-n. N yau are-on* thava ■diicriml-;l 

p4ei-ahi for. wham llVI- NlQn. bosf il 

■a ^ligippginPmtnT, £»€ DPi foVT whom tw ACA-’ 


wnj- Senj far linchnit^ i.lTpHr*- 


AMPLUira CORP. ol AMERICA 


secRm ouTf 

*7Uer Nem xu/td Sp£ciac*da^ 

ACA-rOODC AMPUfiEU 


1 398 Broadway, New York 13, N. Y. 

A« C. Shoney's FM-AM AMPLIFIER MANUAL is still avoilable ot 25c 



NFWV 

■ ■ faster^ easier 

servicing by ^^iistening in^^ with 

PRECISION ELECTRONICS 
SIGNAL TRACER 


Real versafilify! The "number one" instrument in 
ny Service Man's equipment. Probe with Poly¬ 
styrene tip (operates on frequencies up to 
300MC), top quality parts throughout and 
exclusive engineering features. Outstanding**oiu 
the^joh** siiperiorify/ 



COMPLETE 
115 VOLTS 
50-60 CYCLES 


Checks signal stage by stage in R.F.. I.F., and Audio sections. Speeds 
location of infermittents, opens, shorts, hums and noisy circuits with set 
hot or cold—coils condensers, transformers, resistors, speakers, tubes! 
See your Jobber or write for descriptive literature. (Please address 
Dept. C). 



GO. 21 


|—MINE DETECTORS-] 

YOU CAN NOW BECOME A 
PROSPECTOR—HERE IS ONE 
OF THE WAR'S TOP SECRETS: 

ARMY MINE DETECTORS 

NEW, in original cases ; portable. Will detect 
METALLIC and NON-METALLIC objects. 
Very sensitive; using 955 tube in detecting 
head. Two-tube amplifier using two 1N5GT: 
headset; or microphone; also 150 micro meter. 
Power supply—3 45v, 1 6v or 2 3v batteries. 
Complete with instructions. See 
“How Mine Detectors Work'* in 
July. 1946, Radio-Craft. Shipping 
weight 108 pounds. P.O.B. N.Y. 

Special, less batteries. 

SEND ORDER TO 

HIGHBRIDGE RADIO-TELEVISION AND 
APPLIANCE CO. 

*40 Canal Street Kew Y®rk I*. N. Y. 



RESISTORS IS 
OUR BUSINESS 

Which means that your orders for 

1/2—1—2 Wart 

CARBON 6 WIRE-WOUND 

RESISTORS 

Will he filled from stock 
The same day we receive them 
ThaCs a fact! 

LEGRI S COMPANY 

846 Amsterdam Ave., New York 25, N.Y. 
Phone: ACademy 2-0018 
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Come to the famous 

COYNE 

TRAINING SHOPS 

whereyou learn by doing* |l 



radio- 

electron ICS 


IN A FEW WEEKS 


Prepare For A Good Job Now With 
A Lifetime Future! 

Trained Redlo* Electro nice men needed now. They 
will be needed too in the years to come. Don't be 
causht napping. Get a Radio training now and be 
ready. Learn by Doing. Free employment service 
for life after graduation. Many earn while learning. 


qualify under G. I. Bill. We also have facilities for 
men with physical disabilities whether due to war or 
other causes. Fill In and mail coupon for details. 

SEND COUPON FOR FULL DETAILS 

B. W. COOKE, Dir., Radio .Electro ales DIt. 
COYNE ELECTRICAL SCHOOL 
500 S. Paulina St., Dept. 96-8H, Chicago 12. III. 
Send Big Free Book; also details about Coyne rart> 
Time Employment and Student Finance Plan. 

□ Send G. 1. Bulletin □ Physical Disability 

NAME .AGE_ 


ADDRESS... 

CITY... ............. 


.STATE. 


ATTENTION 

Radio Servicemen! 


IMMEDIATE DELIVERIES ON 

• V. T. V. M. 

• Triplatt’HicIcok Volt-Olim-Miltlamma' 
tor 

• Triplett Tube Checkers—Radio City 
Products 

• A. T. R. Battery Eliminators 

• Turner Microphones 

• Rider Manuals VI — VII — VIII — tX 
X — XI 

• Write us for hard to get tubes 


The POCKETSCOPE—A pocket-size com¬ 
plete cathode ray oscilloscope. Weighs only 
5% lbs. $55.00 less 2</c. 


RADIO ELECTRIC 
PRODUCTS, INC. 

677 Michigan Ave., CL. 6457, Buffalo3, N .Y. 



mwni f iiNYPocKCTsiz 

n£W bj\dio 


IINYPOCKCTSIZ! 

f 

• 

Ptipi ln_your pocket or purse! 

ONLY V 4 >b.l Complete 
RFADY TO AaY BS Bhown 
with self contained phone for 
personal use. Beautiful black 
silver plastic case. Has patent* 
ed fixed CRYSTAL‘SI. IDE TUN* 
INfi DIAL! NO TUBES. BAT- 
TERIFS OR EXEC-TBIP 
IN REQUIRED. USUALLY RE* 
CEIVES I.OCAI. BROADCASTS 
without outside aerial wires. 

GUARANTEED TO WORK 
when connected and used ac* 
cording to Instructions. Can he 
used In homes, offices, hotels, 
rablns. In I»ed after hours, etc. 
_jh. money order, check) and nay 
istman S2.0f) plus dellverv feet 

....__ ^.,.99 for postnald delivery. IDEAL 

GIFT FOR CHIIZIREN OR ADIH.TS ALIKE! W yOur 
PA-KETTE RADIO NOW for real enjoyment. (Foreign 
orders $5.00 U.S. Cash.) 

Pa.Kette Electric Co., Dept. RC.12, Kearney. Nebraska 


Send Only Slfifi £?& 

on arrival or send 93.99 I 


PEN-OSCIL-LITE 

Extremely convenient test oscillator for all radio 
servicing: alignment e small as a nen e .Self 
powered e Range from 700 cycles audio to over 
600 megacycles u.h.r. e Outmit fmm zero to 125 v. 
e I.OW Tn coat e Used hy .Signal Corns a write for 
Information. 

GENERAL TEST EQUIPMENT 
SS Artyl* Ave. Buffalo », N. Y. 
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RESERVE YOUR 

BIG ANNIVERSARY NUMBER 

Wotch for fhe double-sixe Jonuory de Forest 40th onnirersory issue. 
In oddition to mony importont ond historic orticles on the birth of 
the Yocuum tube and the inventions-of Dr. Lee de Forest, there will 
be o collection of the orticles reoders hore been woiting for. Con¬ 
structing on electronic orgon will be one of these. Another will be 
on the building of o sound-on-light-beom tronsmitter ond receiver. 
First of the series "Building o Teleriser" ond "Sound-Recording 
Loborotory" will oppeor in this issue, ond o number of other vitol 
ond importont stories. 
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BOOK REVIEWS 




INDUCTANCE CALCULATIONS, 
Working Formulas and Tables, by 
Frederick W. Grover, Ph.D. (Professor 
of Electrical Engineering, Union Col¬ 
lege; formerly consulting physicist, Na¬ 
tional Bureau of Standards.) Published 
by D. Van Nostrand Co. Stiff cloth cov¬ 
ers, 6 *4x9 Vi inches, 286 pages. Price 
$5.75. 

This work brings together a collec¬ 
tion of usable inductance formulas for 
all types of coils and for inductors not 
including circular elements. It is in the 
latter subject that it differs most from 
many books which deal with inductance 
formulas. Part I of the book, consisting 
of five chapters, is devoted entirely to 
circuits with straight elements, includ¬ 
ing transmission lines, polygons of 
straight wires, single-wire lines, mutual 
inductance of wires at an angle to each 
other, and single-layer coils on rec¬ 
tangular forms. 

Coils and other circuits composed of 
circular elements are dealt with in 13 
chapters. All types of air-core inductors 
likely to be met with in the most ex¬ 
tended practice are covered. 

While the aim is to present the en¬ 
gineer with the simplest formula cov¬ 
ering the given case, accuracy is never 
sacrificed for simplicity. According to 
the preface, an accuracy of one part in 
one thousand is the general aim, but 
greater precision is often possible. 

COYNE ELECTRICAL, RADIO, ELEC¬ 
TRONICS DICTIONARY and DATA 
ROOK, by the Technical Staff, Coyne 
Electrical School. Published by Coyne 
Electrical School. Flexible leatherette 
covers, 3x6 inches, 304 pages. Price 
$1.50. 


UNDERSTANDING MICROWAVES, 
by Victor J. Young (Senior Project En¬ 
gineer, Sperry Gyroscope Co.). Pub¬ 
lished by John F. Rider, Stiff cloth cov¬ 
ers, size 6 x 8*/2 inches, 385 pages. 
Price $6.00. 

Cutting loose from traditions of older 
texts, even the introductory chapters of 
this book deal with electrostatics and 
magnetostatics in terms of electrostatic 
and electromagnetic fields. Other stand¬ 
ard subjects of a radio text are handled 
in the same fashion. Even a direct cur¬ 
rent circuit is calculated on a basis 
of fields, and the student finds it pos¬ 
sible to compute the wattage dissipated 
in a circuit consisting of a 6 -volt bat¬ 
tery, two large flat conductors and a 3 - 
ohm resistor without any of the fa¬ 
miliar formulas. 

Poynting's Vector and MaxwelPs 
equations are explained as far as possi¬ 
ble, and while such explanation is neces¬ 
sarily incomplete, it is extremely help¬ 
ful, as well as being unique in an ele¬ 
mentary text. 

Waveguides, transmission lines, and 
resonant cavities are covered very 
thoroughly, with the aid of concepts 
built up earlier in the book. The chapter 
on antennas is much shorter than might 
have been expected. 

All subjects are treated non-mathe- 
matically in the text, but footnotes at 
the end of each chapter contain mathe¬ 
matical material for the interested 
student. 

INVENTING FOR PROFIT, by Louis 
Chayka. Published by Bruce Humphries, 
Inc. Stiff cloth covers, 5 */ 2 x 8 inches, 205 
pages plus two-page index. Price $2.50. 



This book is vest-pocket size. It is a 
dictionary of 3350 words, terms and 
expressions used in the fields of 
electricity, radio and electronics. Listed 
under the terms “atomic energy” and 
“radar” are all words and phrases com¬ 
mon in those fields. 

The data section of the book includes 
a number of charts, diagrams, tables, 
equations and formulae that may prove 
helpful to many students, engineers and 
experimenters.— R.F,S, 


A popularly-written text for the 
would-be inventor. Describes “for the 
average man” the process of conceiving 
an invention, how to find out if it has 
been invented before, and how to secure 
patent protection for it. 

The style is interesting, and the book 
is interspersed with anecdotes. It is 
written for the beginner in invention, 
and most of its contents are already 
known to the person who has had even 
slight experience in that field. 


RADIO TERM ILLUSTRATED 


"A Good Resistor" 


Suggested by: 
Joe W, Baker, 
Ollie» Af o n - 
tana 


LEARN AT HOME 

A complete, etsy to under* 
itand, reference, instruction 
book. 

"Cyclopedia of Radio 
and Electronics" 

1946 EDITION 
.«!tnndnnl radio, hlph-fro- 
c|U4.*iicy nnd UHF. rubllc ad- 
dros« .’iml aound. television, 
photntulios. industrial elec* 
tronlc tubi-s, and applioa* 
Uons. Acoustics; Automatic 
Tuninir; Beam Power Julies; 
Bias mg; Broadcast Transmit^ 
ten; Contact RectiAers; 
Cold.cnthodc Tubes. Klectro. 
lytic Condensers: rieclrostatic Keating: Facsimile; 
Frequency Modulation Receivers; cas-ftlled Tubes; 
Ignitroiis: Induction licaling. Klvstron Tubes; 
IxMd Lines; Microphones: Oscillators of ail tvbes; 
Oecllloscopes anil uses Phase.shift Control: Rcctl- 
flers: Relaxation Circuits: Resonators: Saturable 
Reactor: Signal Generator; Superheterodynes: Thy. 
ratrons; Time Constants: Transit. 

Time; Tuning Indicators: Velocity ^ 

Modulation, etc. 764 PACES. 1400 % , 
headings. 000 illustmtiuits. tables. J 
and graphs. ONLY I 

1# C O.p. plus postage fee ^ 

MONEY BACK GUARANTEE. 



'.00 

I POST. 

f paid 


JOIN OUR NEW TECHNICAL 
BOOK CLUB — FREE 

Members receive current liierature, guidance 
on all l>ook pnihlems, premiums. No obliga. 
tion. all books: Technics. Chemistry. Phys. 
ics. Plastics. REFRIGERATION. AIR CoNDI- 
TIONING. Building. Construction. KLKCTUIC. 
ITY. RADIO. TELEVISION. ELECTRONICS. 
Autnmotives. Mathematics. Woodworking. 
Homecraft. Business Language. Farming. 
siMirts, Photography, etc.—WRITE FOR FREE 
LITERATI’RK. please siicctfy subject. 


1 MOOCRN TECHNICAL BOOK CO> 

* Dept. M R C. 5S West 42nd St.. New York 16, N. Y. 

J Please send me .copies CYri.OPEDIA OP RA- 

1 DIO AND ELECTRONICS. Enclosed find S. 

I □ check □ cash □ lunuey order, please send □ C.O.D, 
- <plus t>ostagei. if I am not fuliv satisfted I may re. 
■ turn the book within five davs for refund. 


name .. 

[ ADDRESS . 

[ CITY .ZONK 


I 



HANDBOOK 

Helps You On the Job! 

The handiest radio reference 
book on the market,, .a library 
of 3,000 facts, wirin^dia- 
formulas, charts, ta- 
. rules—condensed intoone 
pocket-size 4^* X 7* volume. Take It 
with you on the job—have the answeni 
to dally problctna always on hand. Save# 
time —helps you earn more. Flexible 
leatherette cover withstands hard us¬ 
age. Get this book on fra* trial uowl 
GET THIS BOOK rnCT I 
FORT DAYSrnU.!... 
TRY IT ON THE JOU—seebow 
often you refer to It — how much 
time it saves you. Then, If you are 
not satisfied, return It to us. If you 
keep the book, APIER 7 days, you pay only 13.26. 

COYNE ELECTRICAL SCHOOL 


ClrcuHs 
Raactances and 
Enaray Losses 
CoUsAC^iWIndlng 
Meters and 

Maesurements 
Resonance and 
Coupling 

... and thousands 
of other facts! 


800 $. Paulina StrMt. Oapt. 96*71, Chicag* 12, RU 


•FflEE TRIAL CO'UiPON 


1 

I 

I 

I 

1 

I 

I 

1 

I 

li 


Edu^lOmH-Booh PubUshlng DhdMOn 

CbVHE ELECTRICAL SCHOOL, Dept. 96-TI. 

800 S. Peullna Street. Chic ego 12. 16. 

Please send Radlosian's Handbook on 7 days FREE TRIAL. If 
Mtiafied after 7 dajrs, 1 will per rou SS.2S— if not, 1 will rotom 
book to rou. 

Mimt_An_ 

Addnu 


3 




CHECK here if you want to pay pottunen 13.26 on delivery, | 
Seme 7 days’ triel erranifement and money -back guerantee, • 


RADIO BOOKS 

BY MAIL 


SamE,DAY shipment on 98*4 OF ALL MAIL ORDERS. 

Books of nearly redio pwbtiihert. If you don't know price, 
tend depouf end we'll thip C.O.D 

rON^ATaLOC TO EDITORS AND ENOINEENS, lit 

130S Kenwood Road • Santa Barbara, California 
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RADIO SOIOOl 



DIRCCTORV 


PREPARE ^W FOR SKILLED JOBS IN RADIO AND ELECTRONICS 



CAREERS in RADIO 


O 


INTENSIVE COURSES 

education for progressive 

1. RADIO TECHNICIAN—The MRI General 
Course. Includes F.M. & Television. Prepores 
For FCC Broadcast Licenses. 

2. RADIO A TELEVISION SERVICINC-^Pre. 
pores for employment-os Repairman on Stand, 
ord Broadcast^ F.M. & Television Receivers, 

3. RADIO COMMUNICATIONS^-Prepores for 
FCC Operators* License. Leeds to position os 
Merchont Marine or Flight Radio Officer; Com* 
merciol Operator. 

4. FUNDAMENTAL RADIO MATHEMATICS.^ 

The MRI Preparatory Course. Required pre- 
training for students lacking o bosk mothe. 
moticol background. 


f 


MELVoiE RADIO iNSTmrn 

41 w. 4I1II Uh n. r. I f. It t.saift 


flatUa ScM MoMofd Bf Mim" 


—Thorough, technical 
men and women. 

Licensed by the Stole o/ New VorIc 

MELVILLE RADIO INSTITUTE] 

45 West 45th St., New York 19, N, Y. 

GENTLEMEN: rc | 

Send me FREE information about | 
your school. j 

Name. | 

Address. 


l; 



RADIO COURSES 

Servicing, Broadcast Engineerings 
Commercial Operating, Television 

Individual Laboratory Work I 
Learn by Doing! 

Day and Evening Classes 

Approved by the Maryland State 
Department of Education and the 
Veterans* Administration. 

Free to Vets—Textbooks, Tools, Test 
Set. 

Ufrife For Eutterffi 

Baltimore Technical Institute 

I42S EUTAW PLACE — DEPT, C. 
BALTIMORE 17. MARYLAND 



RCA INSTITUTES, Inc. 

Offer thorough traininR 
courses in all technical phases of 

Radio and Television 

DAYS-CVCNtNCS WEEKLY RATES 

VETERANS: Institutes is approved 

Tfcl KRMnO. Q ^ RljhtS 

For Pr.. CataioO Writ. Deot. RC.46 

RCA I.\ST 1 TI;TK;s, Ino. 

A Radio Corporation of America Service 
75 VARICK STREET NEW YORK 13, N. Y. 


VETERANS can complete work 
here in shortest passible time. ^ 

Courses also in Civil, Electrical, 

Mechanical. Chemical. Aeronautical EnKineerinR: 
Business Administration. AccountlnK* Secretarial 
Science. 63rd year. Enter Jan., Mar., June, SePt. 
School now filled to capacity. No applications can 
be accepted until further notice. 

TRI-STATE COLLEGE ANOOLA*“*'?NOIANA 

COMMERCIAL RADIO INSTITUTE 

A radio training cenfer for 
twenty^six years* 


/?AD70 



. a ’nMy** man. Leans how to aena and 
tvcvivw JiiwiiiMtfcvM ut cuoe by UMeKiapn 
MiiU radio. Commerce needa thouaanda 
uf men lor Joha, Goqd pay. adventure, 
tntcreatlns wurk. l>eam a( home quick¬ 
ly through fainoua Candler Syaiem, 
WriU for FREE BOOK. 

CANDLER SYSTEM CO. 

\ Dept. 3-0. Box 928. Denver 1, Colo.. U.S.A. 


__ CorrtipnndMhM COuTiM |n 

liiMO^jatfJRlCALfMIKERWi 


iELECTRICAL ENGINEERING 

u-i.. neld. prepare yourself, at Low Coat, for secure 
future. Modem, simplified, vou can underntand aulcklv. 
RAhiO FNGINEERI NfiF:xtra An. course In radio, nah* 
RAUIU CnUinCCninUitc address.Photo-electric work. 
Train* you to be auper.acrvice man. real vacuum tube 
tpchiiirian. Servicemen needed badiv. Diploma on comple- 
t’on. Tuition $2S. either course. Deferred uavment Plan. 

F D ET ip Oet conlea of achool cataloea. student 
if t t mairaslnes. complete details. SEND NOWl 

Box 931C-94 


RESIDENT COURSES ONLY 
BroRdcaai, Service. Aeronautical, Televialon and >farlne 
ieieKraphy claasei now forming. Literature upon request. 
Veteran training. Clasaea now fonning for mid-year 
tern. Feb. lit. Entrance exam. Jan. 13. 


-LEARN- 


RADIO-TELEVISION-FM 

Complete courses in all phases given in both 
day and evening classes. 

Veterans accepted under G.I. bill 

United Radio Television Institute 

225 Halley Street Newark 2, N. J. 


UO TT A 111 t/B V «g L^B U« 

ELECTRONICS 

Elertronlc Technician Training Coune. Qualify for 
Had in Communication (CominercUl Govemnient Li¬ 
cense); Radio Rehair Service: or be an Industrial 
Electronic Tcchnlrlan. Register iionv for new classes 
starting every four weeks. APhroved under G. 1. Bill 

Ot Bights. Residence day and evening sclionl. Write to 
ELECTRONICS INSTITUTE, INC. 

21 henry. Detroit i. mich. 

—RADIO— 

RADIO ToohRlilan and Radio Communleatloni eourtft. ' 
Roolitor now for now elaiioo itartina tint MONDAY i 
of oath month. Day and Evening Clasiot. 

AMERICAN RADIO INSTITUTE 

iOi WMt BSrd St.. Now York 23, N. V. 
AFFROVCO UNDER «l BILL OF RIGHTS. 

DE FOREST 40TH ANNIVERSARY NUMRER 

Don't miBB the January issue of RADIO-CRAFT. It will have twice the number of paKes 
and will be of historical import. January marks the 40th Anniversary of the birth 
of the vacuum tube. 


NAMES FOR WAVEBANDS 

(Continued from page 63) 


AB- 


NAME 

WAVE¬ 

LENGTH 

(meters) 

FRE¬ 

QUENCY 

(megacycles) 

BRE- 

VIA- 

TION 

Kilometer waves 

above 1.000 

0.03 to 0.3 me 

km 

Hectometer waves 

1.000 to 100 

0.3 to 3.0 me 

hm 

Dekameter waves 

100 to 10 

3.0 to 30 me 

dam 

Meter waves 

10 to 1 

30 to 300 me 

m 

Decimeter waves 

1 to 0.1 

300 to 3.000 me 
3.000 to 

dm 

Centimeter waves 

0.1 to 0.01 

30.000 me 
30.000 to 

em 

Millimeter waves 

0.01 to 0.001 

300.000 me 

mm 


The advantages of the proposed 
classification are numerous and for the 
most part evident: 

1. Some classifications have been ac¬ 
cepted spontaneously because they are 
so characteristic, (We speak regularly 
of centimeter and decimeter waves.) 

2. The kilometric and hectometric 
waves correspond rather closely to 
tho.se we have been in the habit of call¬ 
ing long and medium waves. 

3. The physical properties—and par¬ 
ticularly those of propagation—of the 
various ranges change approximately 
at their limits. Kilometric waves are 
very little affected by fading and pre¬ 
sent only slight daylight and seasonal 
variations. Hectometric waves present 
almost the opposite characteristics, 
Dokametric waves are characterized by 
their great range and irregularities in 
propagation. Metric and shorter waves 
obey laws which approach closer and 
closer those of optics, 

4. The intervals, when measured 
logarithmically, are equal to each other, 
in wavelengths as well as frequencies. 

5. No effort is required to remember 
the system, for it is identified with the 
familiar metric scale. 

Let us add, to cut short all objections, 
that there is no intention whatever to 
attempt to substitute this system for 
that of expressing the exact values of 
radio waves in frequencies* That is the 
most practical method and the one best 
adapted to all forms of calculation. But 
since the habit of expressing the vari¬ 
ous ranges in wavelengths does exist 
(particularly in Eureje— Editor) the 
propo.sed metric system brings to it all 
the clarity required. 

Further, at hyperfrequencies, terms 
in frequency lo.se a little of their force. 
A ‘*3-centimeter wave*^ is more expres¬ 
sive than a “frequency of 10,000,000 
kc,’' or even “10,000 mc.“ And, at these 
frequencies, the jihysical existence of 
wavelength is manifested by the dimen¬ 
sions of apparatus, such as wave-guides, 
horns, antennas, reflectors, etc., which 
depend closely on the wavelength of the 
signals handled. 

By agreement with our fellow-pub¬ 
lishers, this suggestion will be pub¬ 
lished simultaneously in France, Eng¬ 
land, the United States and Argentina. 
We should be glad to know what the 
radiotechnicians of these countries 
think of it. 

In the interests of full discussion, permission 
is irrnnted for reproduction of all or i*art of 
this article. Please credit E. Aisberg of Paris, 
France. 
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NOW AVAHAOL^ FOR IMIAFOIATF SHIPMFNT! 


Please place your order tvith your reyutlar rmlio parts jobber. If your local jobber cannot supply you, kindly 
urite for a list of jobbers in your state who do distrib ute our instruments or send your order directly to us. 



Simple to operate ... because signal intensity 
readings are indicated directly on the meter! 


’Tie aw HMd <?/#-// 

SIGNAL TRACER 


^ Simple to operate — only l connecting cable — 
NO TUNING CONTROLS. 


^ HIGHLY SENSITIVE — uses an improved Vacuum Tube 
Voltmeter circuit. 


Essentially ''Signal Tracing" means following the signal in a radio 
receiver and using the signal itself as a basis of measurement and as 
a means of locating the cause of trouble. In the CA-11 the Detector 
Probe is used to follow the signal from the antenna to the speaker 
— with relative signal intensity readings available on the scale of 
the meter which is calibrated to permit constant comparison of signal 
intensity as the probe is moved to follow the signal through the 
various stages. 

features: 


^ Tube and resistor-capacity network arc built into tho 
Detector Probe. 

^ COMPLETELY PORTABLE — weighs 5 lbs. and meas¬ 
ures 5^^ X 6" X 7^^. 

^ Comparative Signal Intensity readings are indicated 
directly on the meter as the Detector Probe is moved to 
follow the Signal from Antenna to Speaker. 

^ Provision is made £or insertion of phones. 


The Model CA-11 comes housed in 
a beautiful liand-rubbed wooden cab¬ 
inet. Complete with Probe, test leads 
and instructions.Net price 


^50 

TUBE TESTER 


'The A/eur AlodeL 670)^ 

SUPER-METER 



SPEEDY OPERATION 

assured by newly designed ro¬ 
tary selector switch which re¬ 
places the usual snap, toggle, 
or lever action switches. 


The mode! 410 comes complete 
with all operating instructions. 
Size 13"xl2"x6" 

Net weight 8 lbs. 

Our Net Price.__ 


$3950 






Specifications: 


A Combinalion Volt-Ohm MilliammeUr plus Capacity 
Reactance Inductance and Decibef Measurements. 


Tests all tubes up to 117 Volts 
including 4, 5, 6, 7, 7L, Oc- 
tals, Loctals, Bantam Junior, 
Peanut, Television, Magic Eye, 
Hearing Aid, Thyratrons, 
Single Ended, Floating Fila¬ 
ment, Mercury Vapor Recti¬ 
fiers, etc. Also Pilot Lights. 
Tests by the well-established 
emission method for tube qual¬ 
ity, directly read on the scale 
of the meter. 

Tests shorts and leakages up 
to 3 Megohms in all tubes. 
Tests individual sections such 
as diodes, triodes, pentodes, 
etc., in multi-purpose tubes. 
New type line voltage adjuster* 
NOISE TEST: Tip jacks on 
front panel for plugging in 
either phones or external am¬ 
plifier will detect microphonic 
tubes or noise due to faulty 
elements and loose internal 
connections. 

Works on 90 to 12 5 Volts 60 
Cycles A.C. 



Spoeiflcaliofit* 

D.C. , VOLTS: 0 to 7.5/15/75/150/750/ 
1.500/7.500 Volts. 

A.C. VOLTS: 0 to 15 30 150 300 1.500/ 
3,000 Volts. 

OUTPUT VOLTS: 0 to 15 30/150/300/ 
1.500/3.000 Volts. 

D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 
to 1.5 Amtfcres. 

RESISTANCE; 0 to 500/100.000 ohms; 0 
to 10 MeOohms. 

CAPACITY: .001 to .2 Mfd.. .1 to 4 Mfd. 
(Quality test for electrolytics). 
REACTANCE; 700 to 27.000 Ohms. 13.000 
Ohms to 3 Megohms. 

INDUCTANCE; 1.75 to 70 Henries; 35 to 
8.000 Henries. 

+ 30 to +58. 

DECIBELS: —10 to +18: +10 to +38: 


Added Feature: 

The Model 670P includes a apeeial 
(;()OI>-ltAI) scale for checkinir 
the quality of electrolytic can- 
densers at a teat potential of 1$0 
volts. 


The Model 670P is houses! ist a 
hand>rubbed, portable oak cabi¬ 
net complete with cover, test 
leads and all 
operating in¬ 
structions. 
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SUPERIOR INSTRUMENTS CO. 

Dept. RC 227 FULTON ST.. NEW YORK 7, N. Y. 
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Wh^n fhH Bmlt Loborafofl»s ch^mhf 
turns fh9 sfop~cock f»« rofs^t a cofumn 
of morcufy fo frop o micro-tompio of 
gas •»o/r#d from o spocim^n of cop- 
par. Lerfar ha WW anclyMa fha sampia 
bf mfcro-fachniquas. 
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Trapping p^sons by micro-che mist ry 


Touch of a finger-tlp—or even the dust in apparently clean 
Qjr—can carry enough contamination to ruin an electron 
tube. Bell System scientists found this out through micro¬ 
gas analysis using new and original techniques. 

They determined what could destroy the tube cathode's 
power to give off electrons, and how much—to the millionth 
of a gram. Then, with Western Electric, they developed 
a manufacturing technique to keep these destroyers out of 


the tubes. . . . Bell Telephone Laboratories scientists estab¬ 
lished the world's first industrial micro-chemical laboratory 
more than 16 years ago for the Bell System. 

Today micro-chemistry is constantly at work, helping 
to raise still higher the standards of telephone service 
and performance. 

BELL TELEPHONE LABORATORIES 



BXPLORtNG. tNVENTING, DEVISING AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 












